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[Designation of Document] Description 
[Title of the Invention] CLOCK 
[Technical Field] 
[0001] 

The present invention relates to a clock, and 
particularly to the clock constitution preferable for a 
moving mechanism clock. 
[Background Art] 
[0002] 

Generally, various moving mechanism clocks which 
operate using weight of an object such as water or a ball have 
been known. For example, a Water-powered Armillary and 
Celestial Tower constructed in Sun dynasty of China was 
restored also in Japan, and is exhibited at Gishodo of Lake 
Suwa, Clockwork Science Museum in Shimosuwa, Suwa-gun, Nagano. 
In this Water-powered Armillary and Celestial Tower, plural 
buckets are respectively attached to a peripheral portion of 
a water wheel (wheel) turnably, and water is poured in one 
of these buckets, whereby the water wheel turns by weight of 
water. At this time, as a clocking mechanism of the clock, 
an escapement mechanism is used, which is formed in 
combination of plural levers in order to intermittently drive 
the water wheel (refer to, for example, the following 
Non-Patent Reference 1) . 

[0003] 
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Further, at a Geneva Clock and Watch Museum located at 
Geneva, Switzerland, a moving mechanism clock is exhibited. 
That moving mechanism clock is so constructed that a metal 
ball is lifted upward by a chain conveyer, this metal ball 
is put in recess portions provided at the periphery of a 
rotation wheel one by one, and the rotation wheel is driven 
by weight of this metal ball. In this moving mechanism clock, 
gravity of the metal ball is used in place of the constant 
drive power like a power spring. Further, this moving 
mechanism clock does not have a particularly novel escapement 
mechanism but is constructed similarly to the general clocks. 

[Non Patent Reference 1] "Restoration of Water-Powered 
Armillary and Celestial Tower, Chinese Astronomical 
Observation Clock Tower in the 11th century" by Keiji Yamada 
and Hideo Tsuchiya, published by Shinyosha, 15, March, 1997 

[Disclosure of the Invention] 

[Problems that the Invention is to Solve] 
[0004] 

However, in the Water-powered Armillary and Celestial 
Tower, the buckets are constructed so that they can 
individually turn around the wheel, and the amount of water 
is measured by the turn operation of the bucket every once. 
Therefore, there are problems that the structure becomes 
complicated, and the caught amount of each lever in the 
escapement mechanism is small. Further, in order to operate 



the wheel continuously, it is necessary to supply a large 
amount of water to a water storage tank arranged above. 
Further, the Water-powered Armillary and Celestial Tower 
itself is decorated at its external surface, and the internal 
mechanism is difficult to grasp. Therefore, though the 
Water-powered Armillary and Celestial Tower is high in design 
and appreciation, there is also a problem that its Tower is 
difficult to represent beauty in a mechanical operation mode 
and lively motion. Further, in this Water-powered Armillary 
and Celestial Tower, not only a large amount of water is 
required but also this water must be exactly supplied. 
Therefore, size-reduction is difficult, it is difficult to 
reduce a manufacturing cost, and it is difficult to heighten 
accuracy of time display. 
[0005] 

On the other hand, in the moving mechanism clock which 
is exhibited at the Geneva Clock and Watch Museum and uses 
the metal ball, the metal ball is lifted to the upper portion 
of the rotation wheel by the chain conveyer, and this metal 
ball is supplied in the recess part of the rotation wheel. 
Therefore, large drive torque is necessary to lift the metal 
ball, a larger drive source than a drive source of the usual 
clock is necessary, and much drive energy is necessary. 
Further, a lifting mechanism of the metal ball, which is 
simply composed of the chain conveyer, is very mechanically 
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ordinary, so that there is also a problem that this moving 
mechanism clock is poor in novelty. Further, in this moving 
mechanism clock, the plural metal balls are always arranged 
in the recess parts of the rotation wheel, so that the drive 
torque based on the weight of the metal ball is always applied 
onto the rotation wheel. Therefore, since the escapement 
mechanism, while applying the brakes onto the rotation wheel 
against the drive torque, must operate the rotation wheel 
intermittently, drive efficiency is bad, so that there is also 
a problem that energy-saving is difficult. 
[0006] 

Therefore, in order to solve the above problems, an 
object of the invention is to provide novel clock structure 
which is superior in appreciation of a mechanism operation 
and appropriate for a Moving mechanism clock. Further, 
another object of the invention is to provide a clock which 
can perform time display of high accuracy while keeping a 
manufacturing cost low. Further, another object of the 
invention is to provide a clock which can operate with smaller 
drive force than the conventional drive force and is small 
in consumption energy. 
[Means for Solving the Problems] 
[0007] 

A clock of the invention is characterized by including 
a clock circuit which forms a clock signal corresponding to 
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time, a clock drive part which has a rotation output mechanism 
for outputting rotational motion synchronized with the clock 
signal, a first motion converting mechanism which converts 
the rotational motion outputted from the clock drive part into 
a mode of motion other than the rotational motion, and a time 
display part which displays time correspondingly to the 
motion mode of the first motion converting mechanism. 
[0008] 

According to the aspect of this invention, the first 
motion converting mechanism converts the rotational motion 
of the clock drive part into a motion mode other than the 
rotational motion, and the time display part displays time 
correspondingly to this motion mode. Hereby, accuracy of time 
display can be secured by using the clock drive part, a moving 
mechanism clock which is superior in appreciation can be 
constructed by the movement of the first motion converting 
mechanism or the motion mode obtained by the first motion 
converting mechanism, and further a manufacturing cost can 
be reduced by use of the clock drive part which is used in 
general clocks. 

[0009] 

Further, a more particular clock of the invention is 
characterized by including a clock circuit which forms a clock 
signal corresponding to time, a clock drive part which has 
a rotation output mechanism for outputting rotational motion 
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synchronized with the clock signal, a first motion converting 
mechanism which converts the predetermined rotational motion 
outputted from the clock drive part into a motion mode other 
than the rotational motion, a second motion converting 
mechanism which converts the motion mode of the first motion 
converting mechanism into the predetermined rotational 
motion or rotational motion different from this rotational 
motion, and a time display part which displays time 
correspondingly to the rotational motion outputted by the 
second motion converting mechanism. 
[0010] 

According to the aspect of this invention, the first 
motion converting mechanism converts the rotational motion 
of the clock drive part into a motion mode other than the 
rotational motion, and the second motion converting mechanism 
converts that motion mode into rotational motion, whereby the 
time display part displays time correspondingly to this 
rotational motion. Hereby, accuracy of time display can be 
secured by using the clock drive part, a moving mechanism 
clock which is superior in appreciation because of the 
movement of the first motion converting part or the second 
motion converting part can be constructed, and further a 
manufacturing cost can be reduced by use of the clock drive 
part which is used in general clocks. 

[0011] 
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In the aspect of the invention, it is preferable that 
the first motion converting mechanism is composed of a 
dead-weight lifting mechanism which lifts a dead-weight body 
from a lower position to an upper position periodically on 
the basis of the rotational motion outputted from the clock 
drive part, and the second motion converting mechanism is 
composed of a rotation wheel which is rotation-driven upon 
reception of the dead-weight body supplied from the 
dead-weight lifting mechanism. Hereby, the dead-weight body 
is lifted by the dead-weight lifting mechanism, the rotation 
wheel receives this lifted dead-weight body thereby to be 
rotation-driven due to weight of the dead-weight body, and 
the time display part displays time according to the rotation 
of this rotation wheel. Therefore, a moving mechanism clock 
having high appreciation can be constructed by the motion of 
the dead-weight body in the dead-weight lifting mechanism and 
the rotation of the rotation wheel by the dead-weight body. 

[0012] 

In the aspect of the invention, it is preferable that 
the rotational motion outputted from the second motion 
converting mechanism is intermittent rotational motion. 
Accordingly, by the operation of the mechanism which causes 
the intermittent rotational motion, a nostalgic operation 
such as an operation by the conventional pendulum clock or 
water clock can be realized. Therefore, appreciation in a 
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moving mechanism clock can be further heightened. 
[0013] 

In the aspect of the invention, it is preferable that: 
the rotation wheel has plural reception parts which receive 
the dead-weight body at its periphery; and the dead-weight 
lifting mechanism supplies the dead-weight body to the upper 
reception part thereby to return the dead-weight body 
exhausted from the reception part to the lower position after 
the rotation wheel has rotated at the predetermined angle. 
Hereby, in synchronization with the supplying operation and 
the exhausting operation of the dead-weight body, the 
rotation wheel is rotation-driven, and the dead-weight body 
circulates between the dead-weight lifting mechanism and the 
rotation wheel. Therefore, high appreciation can be 
obtained . 

[0014] 

In the aspect of the invention, it is preferable that 
the clock drive part is, viewed from a front side of the time 
display part, arranged behind any one of the first motion 
converting mechanism, the second motion converting mechanism, 
or the clock display part. Accordingly, by arranging the 
clock drive part behind any one of the first motion converting 
mechanism, the second motion converting mechanism, or the 
clock display part, viewed from the front side of the time 
display part, the existence of the clock drive part is 
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difficult to be confirmed visually. Therefore, the 

appreciation can be further improved. [0015] 

A clock according to another aspect of the invention 
comprises a dead-weight body, dead-weight lifting means which 
lifts the dead-weight body supplied to a lower position to 
an upper position, a rotation wheel having at its periphery 
plural reception parts capable of holding the dead-weight, 
and an escapement mechanism which actuates the rotation wheel 
intermittently. This clock is characterized in that the 
dead-weight body lifted by the dead-weight lifting means to 
the upper position is supplied to the upper reception part 
thereby to return the dead-weight body exhausted from the 
reception part to the lower position after the rotation wheel 
has rotated at the predetermined angle. 
[0016] 

According to the aspect of the invention, the 
dead-weight body is supplied to the reception part of the 
rotation wheel, whereby the rotation wheel is rotated at the 
predetermined angle, and thereafter, the dead-weight body is 
exhausted from that reception part. Therefore, the rotation 
wheel can be surely driven by the dead-weight body, and high 
appreciation can be represented by the operation mode of the 
dead-weight body. In this case, it is more preferable on 
emphasis of the motion of the dead-weight body that the 
dead-weight body is housed in only one reception part of the 
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rotation wheel at a time. 
[0017] 

In the aspect of the invention, it is preferable that: 
the dead-weight lifting means includes a dead-weight lifting 
mechanism which has a drive body provided with a spiral drive 
surface having a horizontal or inclined axis, and a rotation 
drive source which rotation-drives the drive body around the 
axis; and the dead-weight body is driven on the drive surface 
by rotation of the drive body and moves translationally from 
the lower position to the upper position. 

[0018] 

In the aspect of the invention, by rotation-driving the 
drive body provided with the spiral drive surface having the 
horizontal or inclined axis around the axis of the drive 
surface by the rotation drive source, the drive surface moves 
in the radius direction of the drive body due to its spiral 
shape. Therefore, the dead-weight body supplied to the lower 
position can be moved translationally to the upper position 
by the drive surface. Here, the spiral drive surface means 
what has a surface shape extending along a spiral drawn on 
a plane (plane spiral) and does not include what has a helical 
surface shape. 

[0019] 

Hereby, the dead-weight body is lifted upward while the 
drive body having the spiral drive surface is rotating, and 
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the dead-weight body is supplied from the upper position to 
the upper reception part of the rotation wheel. Therefore, 
weight balance is lost by the dead-weight body and the 
rotation wheel rotates. The dead-weight body supplied to the 
reception part moves downward as the rotation wheel is 
rotating, and the dead-weight body is exhausted from this 
lower reception part, and returned to the lower position of 
the drive body. By repeating this operation, the rotation 
wheel is operated intermittently by the escapement mechanism, 
and clocking is performed by the intermittent operation of 
this rotation wheel. 
[0020] 

According to this aspect of the invention, in the 
dead-body lifting mechanism, the drive body having the spiral 
drive surface is rotated thereby to lift the dead-weight body 
to the upper position, whereby the dead-weight can be lifted 
without requiring the large drive torque unlike the 
conventional chain conveyer. Further, by rotation of the 
spiral drive surface, a novel appearance that did not exit 
conventionally can be obtained, which can give high 
appreciation as the moving mechanism clock. 
[0021] 

In the aspect of the invention, it is preferable that 
the dead-weight lifting means includes guide means for 
guiding the dead-weight body upward. The guide means guides 
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the dead-weight body in the direction of the translation 
motion, whereby the dead-weight body can be moved stably in 
the guide direction. Particularly, in case that the axis of 
the drive body is not set in the horizontal direction, or in 
case that the dead-weight body moves in a contact state with 
the drive surface on the outer side of the drive body though 
the axis of the drive body is set in the horizontal direction, 
the guide means is necessary to stabilize the dead-weight body 
on the drive surface. 
[0022] 

In the aspect of the invention, it is preferable that 
the dead-weight body moves upward while rolling on the drive 
surface. Since the dead-weight body moves while the drive 
body is rotation-driven around the axis, in case that the 
dead-weight body does not roll on the drive surface, slide 
resistance between the dead-weight body and the drive surface 
always increases a drive load on the drive body. Like the 
aspect of the invention, by rolling of the dead-weight body 
on the drive surface, friction resistance between the 
dead-weight body and the drive surface can be reduced, and 
the drive torque of the drive body can be reduced more. 

[0023] 

In the aspect of the invention, it is preferable that 
the dead-weight body is a columnar body, a cylindrical body, 
or a spherical body. Accordingly, for example, in case that 
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the dead-weight body is a columnar body or a cylindrical body, 
it is arranged on the drive surface in a posture having an 
axis parallel to the axial direction of the drive surface; 
and in case that the dead-weight body is a spherical body, 
it is arranged on the drive surface in an arbitrary posture. 
Hereby, since the dead-weight body can be lifted upward while 
being rolled, friction resistance (slide resistance or 
rolling resistance) between the dead-weight body and the 
drive surface can be reduced, so that the drive load on the 
drive body can be reduced more . 
[0024] 

In the aspect of the invention, it is preferable that 
the axis of the drive body is arranged horizontally. By 
arranging the axis of the drive body horizontally, the 
dead-weight body can be moved so as to be lifted upward in 
the vertical direction. In this case, by the guide means, 
the dead-weight body can be moved in a state where it is held 
on a vertical surface passing an axial center of the drive 
body. Further, by the guide means, the dead-weight body can 
be also moved in a state where it is held in a top position 
of the drive surface or a lowest position thereof. At this 
time, the dead-weight body is held in a position on the drive 
surface where a horizontal surface is taken as a tangent 
surface. Therefore, stress produced between the dead-weight 
body and the guide means is reduced, and guide resistance by 
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the guide means can be reduced most, so that the drive load 
can be further reduced. 
[0025] 

In the aspect of the invention, it is preferable that 
the drive body has a pair of spiral strip materials which are 
arranged in a row in the axial direction and constitute the 
drive surfaces by surfaces of the spiral strip material pairs, 
holding frames, and a guide member. The holding frames are 
arranged on both sides in the axial direction of the spiral 
strip material pair, and hold the dead-weight body. The guide 
member is arranged between the pair of the spiral strip 
materials, and has a guide edge extending in a radius 
direction of the spiral strip material. Hereby, a guide plate 
is arranged between a pair of spiral strip materials, and the 
dead-weight body can be guided by its guide edge part. By 
such the construction, without complicating the individual 
component shape, the drive body can be readily constructed 
with simple component structure. In this case, it is 
preferable that: the dead-weight body is a columnar body, a 
cylindrical body, or a spherical body; and the radius of the 
dead-weight body is larger than the width of the spiral strip 
material, and equal to or less than the distance in the axial 
direction occupied by a pair of spiral strip materials 
arranged with sandwiching the guide member therebetween. 

[0026] 
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Here, it is desirable that the holding frame is provided 
with an entrance from which the dead-weight body is introduced 
in the lower position and an exit from which the dead-weight 
body is exhausted in the upper position. Hereby, the 
dead-weight body can be introduced on the drive surface 
through the entrance in the lower position, and can be 
exhausted through the exit in the upper position to be 
supplied to the rotation wheel. 

[0027] 

In the aspect of the invention, it is preferable that 
the drive body has further a pair of plane-viewed spiral 
plate-shaped materials which are arranged in a row in the 
axial direction and constitute the drive surface by its end 
edge, a holding frame, and a guide member. The holding frames 
are arranged on both sides in the axial direction of the 
plate-shaped material pair and hold the dead-weight body. The 
guide member is arranged between the plate-shaped material 
pair and has a guide edge part extending in a radius direction 
of the plate-shaped material. Hereby, the dead-weight body 
driven on the drive surface provided for the end edge of the 
plate-shaped material pair is held by the holding frames 
arranged on the both sides in the axial direction, and guided 
by the guide edge part of the guide member arranged between 
the plate-shaped material pair. By such the construction, 
without complicating the individual component shape, the 



15 



drive body can be readily constructed with simple component 
structure. Further, the drive surface is constructed at the 
end edge of the plate-shaped material, whereby the spiral 
shape can be formed freely and readily by the plane shape of 
the plate- shaped material, and shape accuracy of the drive 
surface can be heightened. Further, since the drive surface 
is constituted at the end edge of the plate-shaped material, 
rigidity on deformation of the drive surface can be increased. 
Therefore, support structure for keeping the spiral shape is 
not required, or the support structure can be simplified. 
Further, change with time in the shape of the drive body can 
be reduced, so that durability can be increased. 
[0028] 

In the aspect of the invention, it is preferable that 
the reception part has a container shape provided with an 
opening part which is opened continuously from the reverse 
side in the rotational direction to the peripheral side. 
Hereby, through the opening part which is opened continuously 
from the reverse side in the rotational direction to the 
peripheral side, the dead-weight body is supplied into the 
reception part. When the rotation wheel rotates in some 
degree in this state, the reception part is inclined downward, 
so that the dead-weight body is exhausted from the peripheral 
side of the opening part of the reception part. In this case, 
since the opening range of the opening part is formed 
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continuously from the reverse side in the rotational 
direction to the peripheral side, putting in-out of the 
dead-weight body for the reception part is facilitated and 
performed smoothly. Further, a supply angle of the 
dead-weight body to the rotation wheel and freedom on an 
angular range in which the dead-weight body keeps being held 
in the reception part increase. Therefore, drive efficiency 
of the rotation wheel can be heightened, and the number of 
teeth of the rotation wheel can be increased. 
[0029] 

In the aspect of the invention, it is preferable that 
an inclined surface which is inclined upward toward an opening 
edge on the peripheral side of the opening part is formed on 
the periphery side of a bottom surface of the reception part. 
Hereby, in supply and exhaust of the dead-weight body for the 
reception part, the dead-weight body can be smoothly put in 
and out through the inclined surface. Further, it can be 
reduced that the dead-weight body once introduced in supply 
of the dead-weight body bounds out of the reception part due 
to repulsion power, or the dead-weight body is exhausted from 
the reception part at an excessive speed in exhaust of the 
dead-weight body. 

[0030] 

In the aspect of the invention, it is preferable that 
a protruding part is provided for a periphery edge of the 
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bottom surface of the reception part. Hereby, it is 
suppressed by the protruding part that the dead-weight body 
once introduced in supply of the dead-weight body bounds out, 
or the dead-weight body is exhausted from the reception part 
at the excessive speed in exhaust of the dead-weight body. 
[0031] 

In the aspect of the invention, it is preferable that 
the escapement mechanism comprises plural fitting parts 
provided for the rotation wheel in the rotational direction; 
a first lever which is constructed fittably to the fitting 
part throughout a range of the predetermined angle of the 
rotation wheel, and supported so as to turn accordingly to 
the forward rotation of the rotation wheel in a fitting state 
to the fitting part; a second lever which is supported 
turnably between a fitting posture capable of fitting to the 
fitting part and an unfitting posture incapable of fitting 
to the fitting part, and fits to the fitting part in the 
fitting posture thereby to enable stop of the forward rotation 
of the rotation wheel; and a third lever which can switch the 
fitting posture and the unfitting posture of the second lever 
in cooperation with the first lever. Further, it is 
preferable that the escapement mechanism is constructed as 
follows: in a basic stop position of the rotation wheel, the 
second lever is in the fitting posture, and the rotation wheel 
can rotate forward till the fitting part fits to the second 
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lever; when the rotation wheel starts rotating forward from 
the basic stop position, before the fitting part fits to the 
second lever, the first lever turns by the fitting part, the 
third lever turns in cooperation with the first lever, and 
the second lever is temporarily put in the unfitting posture 
by the third lever; thereafter, when the rotation wheel 
further rotates forward, the first lever turns more, whereby 
the fitting part gets beyond the second lever, and thereafter 
the third lever restores the second lever to the fitting 
posture; and thereafter, the first lever separates from the 
fitting part and returns to the original posture. Hereby, 
the escapement mechanism can be constructed readily and 
compactly. Further, it is easy to secure the caught amount 
of each lever to some degree. 
[Advantage of the Invention] 
[0032] 

According to the aspects of the invention, a novel clock 
structure which is superior in appreciation of a mechanism 
operation and appropriate for a moving mechanism clock can 
be realized. Further, a clock which can display time with 
high accuracy while keeping a manufacturing cost low can be 
constructed . 

[Brief Description of the Drawings] 
[0033] 

Fig. 1 is a front view of a clock; 
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Fig. 2 is a plan view of the clock; 

Fig. 3 is a right side view of the clock; 

Fig. 4 is a perspective view showing a main portion of 
a dead-weight lifting mechanism; 

Figs. 5A, 5B, 5c are respectively a front view, a plan 
view, and a right side view of the main portion of the 
dead-weight lifting mechanism; 

Fig. 6 is a perspective view of the dead-weight lifting 
mechanism; 

Fig. 7 is a principle diagram of the dead-weight lifting 
mechanism; 

Fig. 8 is an enlarged explanatory view of a dead-weight 
body drive part of the dead-weight lifting mechanism; 

Fig. 9 is a principle diagram showing another state of 
the dead-weight lifting mechanism; 

Fig. 10 is an enlarged explanatory view of the drive part 
of the dead-weight body in the dead-weight lifting mechanism, 
which is located in a different position; 

Figs. 11B and 11C are enlarged explanatory views of 
drive parts of driven bodies in the dead-weight lifting 
mechanism, which are located in further different positions; 

Fig. 12 is an explanatory view of a dead-weight exit 
portion of the dead-weight lifting mechanism; 

Fig. 13 is an explanatory view of a different 
dead-weight exit portion of the dead-weight lifting 
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mechanism; 

Fig. 14 is an explanatory view of a dead-weight entrance 
portion of the dead-weight lifting mechanism; 

Fig. 15 is a perspective view of a clocking mechanism; 

Fig. 16 is a front view of the clocking mechanism in a 
basic stop state; 

Figs. 17R and 17L are respectively a right side view and 
a left side view of the clocking mechanism in the basic stop 
state ; 

Fig. 18 is a plan view of the clocking mechanism in the 
basic stop state; 

Fig. 19 is a front view of the clocking mechanism in a 
state where a rotation wheel rotates slightly; 

Fig. 2 0 is a front view of the clocking mechanism in a 
state where the rotation wheel further rotates from the state 
shown in Fig. 5; 

Fig. 21 is a front view of the clocking mechanism in a 
state where the rotation wheel further rotates from the state 
shown in Fig. 6; 

Figs 22a to 22d are perspective views showing the shapes 
of a bucket attached to the rotation wheel, and Figs. 22A to 
2 2C are explanatory views respectively showing a dead-weight 
supplying position of the rotation wheel and a dead-weight 
exhausting position thereof; 

Fig. 23 is a schematically perspective view showing the 
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structure of a different rotation wheel ; 

Fig. 24 is a schematically perspective view showing the 
structure of a bucket of the different rotation wheel; 

Fig. 2 5 is a development of the bucket shown in Fig. 24; 

Fig. 2 6 is a block schematic diagram showing the inner 
structure of a drive source; 

Fig. 27 is a schematically sectional view showing the 
structure of a rotation output mechanism of the drive source 
schematically ; 

Fig. 28 is a block schematic diagram showing a schematic 
constitution of a frequency demultiplying circuit; 

Fig. 29 is a block schematic diagram showing the 
constitution in which an output take-out part of the frequency 
demultiplying circuit is changed; 

Fig. 3 0 is a block schematic diagram showing 
schematically the whole constitution of the clock; 

Fig. 31 is a block schematic diagram showing 
schematically the whole constitution of another clock; 

Fig. 32 is a block schematic diagram showing 
schematically the whole constitution of another clock; 

Fig. 3 3 is an explanatory view for explaining a 
constitutional example of the bucket and a working thereof; 

Fig. 3 4 is an explanatory view for explaining a 
constitutional example of a different bucket and a working 
thereof ; 
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Fig. 3 5 is a schematically front view showing a drive 
mechanism in a second embodiment, in which a holding frame 
is omitted; 

Figs. 3 6A and 3 6B are diagram showing plane shapes of 
a pair of plate-shaped materials which constitute a drive body 
of the drive mechanism in the second embodiment; 

Fig. 37 is a diagram showing a guide member and a support 
member of the drive mechanism in the second embodiment 
together with the drive surface shape thereof in an overlapped 
state ; 

Fig. 3 8 is a diagram showing a holding frame of the drive 
mechanism in the second embodiment together with the outline 
of the plate-shaped material; 

Figs. 39A and 39B are longitudinal sectional views in 
the vicinity of a center portion of the drive mechanism in 
the second embodiment; and 

Fig. 40 is a diagram showing a modified example of the 
support member in the second embodiment, in which the support 
member and the guide member are overlapped to each other . 
[Description of Reference Numerals and Signs] 

[0034] 

1000 — clock, 100 — dead-weight lifting mechanism, 110— drive 
body, 111A, 111B— spiral strip material, 112 — guide member, 
113A, 113B- holding frame, 15, 115— dead-weight body, 132 — 
entrance guide, 133— exit guide, 200— clocking mechanism, 
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210-- rotation wheel, 212— bucket ( reception part), 212a--- 
opening part, 213— first lever, 214— second lever, 215--- link, 
216--- third lever, 217--- movable hook, 218--- reverse-preventing 
lever, 220---wheel train, 230--- character board, 231, 232 — 
pointer, 300 1 -- decoration member 
[Best Mode for Carrying Out the Invention] 
[0035] 

Next, with reference to attached drawings, embodiments 
of the invention will be described in detail. Fig. 1 is a 
front view of a clock according to an embodiment of the 
invention, Fig. 2 is a plan view of the same, and Fig. 3 is 
a right side view of the same. In this clock 1000, each 
mechanism is arranged on a base 1001. Namely, the clock 1000 
comprises a dead-weight lifting mechanism 100 for lifting a 
dead-weight body, and a clocking mechanism 2 00 operated by 
the dead-weight body lifted by this dead-weight lifting 
mechanism 100 . Further, a movable decoration member 3 00 which 
operates with the clocking mechanism 200 is arranged. 
[0036] 

[Dead-weight lifting mechanism] 

Referring first to Figs. 7 to 11, the principle of the 
dead-weight lifting mechanism 100 constituting a first motion 
converting mechanism of the clock 1000 will be described. In 
the dead-weight lifting mechanism of the invention, a drive 
body 10 shown in Fig. 7 includes a spiral drive part 11, and 
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an inner surface and an outer surface of this drive part 
function as drive surfaces 11a and lib. The drive surface 
11a is the inner surface of the drive part 11, and the drive 
surface lib is the outer surface of the drive part 11. An 
axial center 10P of the drive body 10 is a center point (center 
axis) of the spiral. As the spiral (plane spiral), there are 
various spirals, for example, a spiral of Archimedes, a 
hyperbolic spiral, and a logarithmic spiral (isometric 
spiral) . 

[0037] 

The spiral of Archimedes is represented, in a plane 
polar coordinates system in which r is a distance in a straight 
line from a center point and 9 is an angle, by r = a0 = (P/271) 

• e 

Herein, a=v/co (a is constant, v is velocity in going away from 
a center at a constant speed, and (0 is angular velocity) , and 
P=27ia is a pitch distance. In this case, a pitch of the spiral 
is equal, so that the spiral of Archimedes is most preferable 
as the spiral shape of the invention. 
[0038] 

The hyperbolic spiral is represented, in the same plane 
polar coordinates system, by r = a/0. Herein, a is constant. 
In this case, as 0 becomes larger, r becomes smaller, and a 
center point becomes an asymptotic point. In this spiral 
shape, the pitch of the spiral becomes sharply narrower toward 
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the center. 

[0039] 

The logarithmic spiral is represented by r = aexp[K-8] . 
Herein, a and K are constant. This spiral shape is a curve 
in which an angle formed by a radius vector and a tangent is 
constant. Therefore, in movement from the center point in 
a radius direction, a tangent direction is always equal. 
Inclination in the tangent direction is <|) = cot _1 K. In this 
spiral, the pitch becomes wider toward the outside little by 
little. 

[0040] 

Next, as shown in Fig. 7, using the drive body 10, a 
dead-weight body 15 is driven. In order to drive the 
dead-weight body 15, the drive body 10 is rotated around its 
axial center 10P, and the dead-weight body 15 is moved in the 
radius direction by the drive surface 11a or lib of the drive 
body 10. Herein, the dead-weight body 15 is set so as to 
perform translational motion (movement in a straight line) 
along the radius of the drive body 10 in Fig. 7 (in a direction 
in which a straight line passing the axial center 10P extends) . 
However, in the invention, the movement path of the 
dead-weight body 15 itself may not coincide with the radius 
of the drive body, and also it may adopt an arbitrary 
rectilinear path or curved path as long as its moving path 
is different from the spiral direction of the drive body 10. 
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[0041] 

As shown in Fig. 7, when the dead-weight body 15 is moved 
in a straight line in the radius direction of the drive body 
10, a guide edge 12a of a guide member 12 is arranged along 
the radius of the drive body 10 and set such that the 
dead-weight body 15 is guided by the guide edge 12a and moves. 
[0042] 

For example, when the axial center 10P is set in a 
horizontal direction and the drive body 10 is rotated, the 
dead-weight body 15 moves in a straight line up and down (in 
a vertical direction) . Here, in case that the drive body 10 
is rotated around its axial center 10P clockwise as shown in 
Fig. 7, the dead-weight body 15, when it is in a contacting 
state with the drive surface lib as shown by a solid line in 
Fig. 7, goes moving upward. Further, as shown by a dotted 
line in Fig. 7, the dead-weight body 15, when it is in a 
contacting state with the drive surface 11a, goes moving 
downward. These moving directions become reverse directions 
in case that the rotational direction of the drive body 10 
reverses . 

[0043] 

Fig. 8 shows an operation mode of the dead-weight body 
15 when the dead-weight body 15 is held on a vertical surface 
passing the axial center 10P of the drive body 10. Here, it 
is assumed that the dead-weight body 15 is a columnar body, 
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a cylindrical body, or a spherical body having an axis 
parallel to the axial center 10P and the dead-weight body 15 
is constructed so that it can roll on the drive surface lib 
with the translational motion. The dead-weight body 15 
receives attractive force W according to its weight downward, 
and also receives force F according to this attractive force 
W and an inclined angle (p of the drive surface lib (more 
exactly, inclined angle of a tangent surface of the drive 
surface) from the guide edge 12a of the guide member 12 . When 
the dead-weight body 15 rolls on the drive surface lib, 
friction force (jl is coefficient of dynamical friction) 

between the dead-weight body 15 and the guide member 12 is 
almost determined by this force F. 
[0044] 

Assuming that the spiral shape of the drive body 10 is 
the spiral of Archimedes, the inclined angle (p of the drive 
surface lib (inclined angle of the tangent surface of the 
drive surface) on the vertical surface passing the axial 
center 10P becomes (p = 2/7E - tan _1 0. For example, when 0 = 
1.571, cp = 11.98°; when 9 = 271, (p = 9.04°; when 0 = 3.57C, <p = 
5.20°; when 0 = 471, (p = 4.55°; when 0 = 5.571, (p = 3.31°; when 
0 = 6ti, (p = 3.04°; when 0 = 7.571, (p = 2.43°; and when 0 = 871, 
(p = 2.28° In this case, since the moving path of the 
dead-weight body 15 coincides with the radius, an angle formed 
by the drive surface lib and a tangent (tangent surface) in 
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the predetermined radius direction is obtained by the above 
calculation . 

[0045] 

Next, the force F is determined by the inclined angle 
(p and the attractive force W, that is, F = Wtancp. Here, 
assuming that the dead-weight body 15 rolls by the rotation 
of the drive body 10 and slides with respect to the guide edge 
12a of the guide member 12, friction force produced by this 
slide is |LiF = (X Wtancp. As described above, the larger 0 becomes, 
the smaller the inclined angle (p becomes . In result, the force 
F becomes also smaller, and the friction force also becomes 
smaller. Therefore, without suing the region in which G is 
small, friction loss reduces. However, in this case, in order 
to secure a movement stroke of the dead-weight body, the size 
of the drive body 10 is made large correspondingly. 

[0046] 

A drive load on the drive body 10 due to the friction 
force (IF of this dead-weight body 15, that is, friction loss 
is taken as M F . Here, the distance between the axial center 
10P of the drive body and the guide edge 12a (or its extension 
line) is within a range from a radius d of the dead-weight 
body 15 to its diameter at the largest. Therefore, in case 
that its distance is, for example, equal to the radius d shown 
in Fig. 8, the friction loss M F that is the load on the drive 
body becomes [iFd. 
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[0047] 

Further, the drive body 10 causes axial loss M x by its 
weight W 0 and the weight W of the dead-weight body 15. This 
is represented by the following expression; M x = Mo (W 0 + W) 
e, in which e is a radius of an axial support of the drive 
body 10, and ji 0 is coefficient of dynamical friction of the 
axial support . 

[0048] 

Putting the above results together, in case that M F = 
MFd (d is the radius of the dead-weight body) is the frictional 
loss by rolling, the total loss M TO tal is represented by M TO tal 
= M F + M x = H-Fd + Mo (W 0 + W) e = jaWdtancp + \i 0 (W 0 + W) e. Here, 
in case that the following values are used, the total loss 
comes to about 2g-cm: (l = 0.2, Mo = 0.1, W = 5g, W 0 = 5 0g, and 
tancp = the average of the above values. Therefore, the 
dead-weight body 15 can be readily driven even with slight 
drive torque such as a movement of a clock. 

[0049] 

Any of the above results is shown in case that a single 
dead-weight body 15 is driven. In case that the plural 
dead-weight bodies 15 are simultaneously driven (for example, 
in case that the dead-weight bodies 15 are arranged in plural 
positions of positions SI to S6 in Fig. 7) , the friction loss 
M F is obtained by multiplying the total of the loss by the 
number of the dead-weight bodies 15, and the axial loss M x is 
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obtained by multiplying W in the expression by the number of 
the dead-weight bodies 15. Here, with a pitch of the spiral 
in which the dead-weight body 15 is moved being 15 mm, in order 
to raise three dead-weight bodies 15 simultaneously or 
sequentially in the different circumferential positions, a 
drive body 10 having a radius of 4 pitches, that is, 15mm x < 
4 = 6cm is necessary to introduce and exhaust the dead-weight 
body 15. Further, the axial loss M x is obtained by using 3W 
in place of W, and the friction loss M F is obtained by trebling 
the whole. The total loss is, using the above values, obtained 
by trebling the aforesaid result at the maximum, that is, the 
total loss is 2g-cm x 3 = 6g-cm or less. 
[0050] 

In a conventional method, with the dead-weight body held 
at the periphery of the drive body, the drive body is rotated 
from a state where the dead-weight body is in a height equal 
to the axial center of the drive body to a state where the 
dead-weight body is arranged right over the axial center, 
whereby the dead-weight body can be lifted. However, in this 
case, a position on an arc of the peripheral circle which is 
most distant from the rotational center of the drive body in 
the horizontal direction is a start point. Therefore, the 
maximum torque necessary for the drive body is produced when 
the dead-weight body starts moving on the arc of the 
peripheral circle. The maximum torque is obtained by the 
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product of weight W of the dead-weight body and distance 
(radius) R from the axial center of the drive body to the 
dead-weight body. Therefore, for example, in case that the 
weight W of the dead-weight body is 5g, and the radius R is 
6cm, the required drive torque is 30g-cm. Also in this case, 
as the number of the dead-weight bodies increases, the maximum 
torque also increases naturally. Further, also in this case, 
in order to obtain the total loss, the axial loss is further 
added to the friction loss similarly to the aforementioned. 
Therefore, the total loss in this embodiment becomes 6g-cm, 
compared with the total loss (3 0g-cm) in the conventional 
dead-weight li f ting mechanism, on a numeral value. In result, 
the total loss in this embodiment becomes one-fifth or less 
on calculation, and the loss torque comes to a very small value. 
In an experiment, a smaller value has been obtained. 
[0051] 

Next, in Fig. 9, a dead-weight lifting mechanism using 
a drive body 10 and a dead-weight body 15 which are similar 
to those in Fig. 7 is shown. However, Fig. 9 shows another 
example in which a position in which the dead-weight body 15 
is held on a drive surface lib is different from that in Fig. 
7. In this example, the dead-weight body 15 is not set on 
a vertical surface passing an axial center 10P but on a top 
position llbp of the drive surface lib as shown in Fig. 10. 
Further, since the dead-weight body 15 does not stabilize on 
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the top position llbp of the drive surface lib, guide members 
12A and 12b are arranged on the both sides thereby to guide 
the dead-weight body 15 up and down (in the vertical 
direction) by guide edges 12Aa and 12Ba of the guide members. 
[0052] 

In this case, since the dead-weight body 15 is arranged 
in the nearly top position llbp, its tangent (tangent surface) 
is almost horizontal. Therefore, stress F' which the 
dead-weight body 15 receives from the guide edges 12Aa and 
12Ba becomes smaller than the above force F (ideally becomes 
zero) . Thus, since there is little friction loss M F , the total 
loss is also reduced, so that the drive loss is further 
reduced . 

[0053] 

Figs. 11A and 11B show the states in the vicinity of the 
dead-weight body 15 in case that the dead-weight body 15 is 
arranged, shifting from the top position llbp to the side 
reverse to the rotational direction of the drive body. In 
this case, compared with the case shown in Fig. 10, the 
position of the guide edge 12Ba located on the left side of 
the dead-weight body 15 shifts to the left side together with 
the position of the dead-weight body 15. The guide edge 12Aa 
located on the opposite side to the side of this guide edge 
12Ba is located in the same position as the position shown 
in Fig. 10. When the drive surface lib rotates clockwise at 
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velocity of vl under this state, the dead-weight body 15 also 
rolls at a peripheral velocity of vl . However, actually, the 
drive surface lib and the dead-weight body 15 on the drive 
surface lib, since the drive surface lib is constructed 
spirally, move upward at velocity of v2 . Here, a relation 
between vl and v2 , in case that the spiral is the above spiral 
of Archimedes (described referring to Fig. 7) , is v2/vl = 1/8 
because a =v2/co and vl = r-co. The larger 0 becomes, the smaller 
v2/vl becomes. Therefore, assuming that 0 = 1.571 to 8n, 
vl>>v2 . 

[0054] 

Here, a rotation state of the dead-weight body 15 will 
be investigated. By the clockwise rotation of the drive body 
10, the dead-weight body 15 itself rolls counterclockwise. 
At this time, by the rotation of the drive body 10, the 
dead-weight body 15 receives force f ' by which the dead-weight 
body 15 is moved a little to the right. Therefore, force F" 
produced between the dead-weight body 15 and the guide edge 
12Ba is a value obtained by subtracting the force f ' from f 
= Wtancp' corresponding to the force F = Wtancp shown in Fig. 
8. In result, in case that (p is not greatly different from 
(p', the force F" becomes always smaller than the force F. 
Therefore, friction force |J,F" due to this force F" becomes 
also smaller than the friction force |LlF shown in Fig. 8. 

[0055] 
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At this time, the direction of the friction force |LlF" 
produced between the guide edge 12Ba and the dead-weight body 
15, since vl >> v2 , is the upper direction in the drawing. 
Here, based on the guide edge 12Ba because the guide member 
12B is fixed, comparison between a point of time tl and the 
next point of time t2 will be performed as shown in Fig. 11B. 
Then, at the point of time tl, the dead-weight body 15 contacts 
the guide edge 12Ba in the lower position. At the point of 
time t2 , the dead-weight body 15 contacts the guide edge 12Ba 
in the upper position. Namely, sliding velocity between the 
fixed guide edge 12Ba and the dead-weight body 15 is vl-v2. 
Therefore, the friction loss produced by rolling of the 
dead-weight body 15 is reduced, compared with the friction 
loss for the guide edge 12Aa shown in Figs. 8 and 10. 
[0056] 

To the contrary, in case that the dead-weight body 15 
is held in the lowest position of the drive surface 11a and 
driven, also, the friction loss due to the friction between 
the guide member and the dead-weight body, which is produced 
by rolling of the dead-weight body, can be similarly reduced. 
In this case, since the dead-weight body 15 can be held in 
the lowest position of the drive surface 11a by the attractive 
force, in case that the rotational speed is constant and slow 
enough, the guide member is not required. However, it is 
practically desirable that guide means for holding the both 
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side of the dead-weight body 15 is provided similarly to the 
case described above. 
[0057] 

[First embodiment] 

Next, based on the above principle, a first embodiment 
of the dead-weight lifting mechanism 100 in the clock 1000 
will be described. Fig. 4 is a perspective view showing a 
state of the dead-weight lifting mechanism 10 0 viewed from 
the oblique upside, Figs. 5A, 5B, 5c are respectively a front 
view, a plan view, and a right side view of the dead-weight 
lifting mechanism 100, and Fig. 6 is a perspective view of 
the dead-weight lifting mechanism 100, in which an entrance 
part and an exit part of the dead-weight body are set. This 
dead-weight lifting mechanism 100 has a drive body 110 in 
which a spiral drive surface which spirals from the inside 
to the outside counterclockwise is formed. In the dead-weight 
lifting mechanism 10 0, when a spherical dead-weight body (not 
shown) is supplied on the drive surface of the drive surface 
11 at a lower position which is slightly above an axial center 
of the drive body 110, the dead-weight body gradually rises 
with rotation (clockwise rotation in the shown example) of 
the drive body 110 . When the dead-weight body reaches an upper 
position, it is taken out. 

[0058] 

In this drive body 110, a pair of strip materials 111A 
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and 11B, of which a side view from an axial direction is 
spiral-shaped, are arranged in a row before and behind in the 
drawing (namely , in the axial direction of the drive body 110) . 
Extension parts of inner surfaces and outer surfaces of the 
spiral strip materials 111A and 111B are respectively 
spiral-shaped, and the inner surface and the outer surface 
constitute the above drive surfaces. Plate-shaped holding 
frames 113A and 113B are arranged on front and rear both sides 
of the spiral strip material pair 111A, 111B. The holding 
frames 113A and 113B are provided in order to hold the 
dead-weight body arranged on the spiral drive surface of the 
spiral strip material pair 111A, 111B so that the dead-weight 
body does not fall from the drive surface. In the holding 
frame 113A arranged on the front side, an entrance 113Ax which 
opens forward in the vicinity of the axial center (on the 
center side) of the drive body 110 is formed. Further, at 
the peripheral portion of the drive body 110, an exit 113Ay 
opening forward is formed. The spiral strip material pair 
111A, 111B, and the holding frames 113A and 113B are 
constituted integrally by supporting members 113A and 114B, 
and fixed to a hub described later. 
[0059] 

Behind the drive body 110, as shown in Figs. 5B and 5C, 
a drive source 12 0 is arranged, and a drive shaft 121 of this 
drive source 120 is connected to a hub 122 . Though appropriate 
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rotation driving means such as a drive motor can be used as 
the drive source 120, the drive source 120 is composed of a 
clock driving mechanism (a movement) in this embodiment. The 
hub 122 is fixed to a center portion of the drive body 110, 
and rotates by drive force of the drive source 12 0 together 
with the drive body 110. 
[0060] 

On the other, in front and rear positions of a base 101, 
support frames 102A and 102B are respectively fixed. These 
support frames 102A and 102B support the drive body 100 
rotatably through the hub 122. For the rear support frame 
102B, a support extension part 102Bx extended upward is 
provided, and this support extension part 102Bx supports and 
fixes the upper portion of a guide member 112 . This guide 
member 112 is interposed between a pair of the spiral strip 
materials 111A and 111B, and arranged so as to extend up and 
down. The lower portion of the guide member 112 is fixed onto 
the base 101 . 

[0061] 

In Fig. 4 or 6 , the guide member 112 is fixed, and always 
arranged in a fixed position (in the shown example, a position 
throughout upper and lower sides of the axial center of the 
drive body 110) even when the drive body 110 rotates. The 
guide member 112 has a pair of guide parts 112A and 112B 
extending up and down. A pair of the guide parts 112A and 
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112B are respectively arranged so as to extend up and down 
above the axial center of the drive body 110. The guide parts 
112A and 112B have respectively guide edges 122Aa and 112Ba / 
which are arranged opposed to each other and formed so as to 
extend up and down above the axial center. More particularly, 
one guide part 112A formed on the side of the rotational 
direction of the drive body 110 (on the clockwise side) 
extends upward in a slightly inclined posture to the 
rotational direction side above the axial center. Further, 
the other guide part 112B formed on the side reverse to the 
rotational direction side of the drive body 110 extends upward 
nearly vertically on the side little reverse to the rotational 
direction side above the axial center. 
[0062] 

As shown in Fig. 6, for this dead-weight lifting 
mechanism 100, an entrance guide 132 and an exit guide 133 
are provided. The entrance guide 132, when the entrance 113Ax 
provided for the holding frame 113A comes right over the axial 
center of the drive body 110, introduces a not-shown 
dead-weight body through the entrance 113Ax onto the outer 
surfaces of the spiral strip materials 111A and 111B. The 
exit guide 133, when the exit 113Ay provided for the holding 
frame 113A and shown in Fig. 4 comes right over the axial 
center of the drive body 110, exhausts the not-shown 
dead-weight body which has risen while being guided by the 
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guide member 112 with the rotation of the drive body 110 
through the exit 113Ay. These entrance guide 132 and exit 
guide 13 3 are supported and fixed by a supporter 131 in front 
of the drive body 110. The entrance guide 132 and the exit 
guide 13 3 are, as shown in the drawing, formed in the shape 
of a gutter through which the dead-weight body can be 
introduced or exhausted while being rolled. 
[0063] 

In this embodiment, the dead-weight body supplied from 
the entrance guide 132, when the entrance 113Ax appears at 
an exit of the entrance guide 132 with the rotation of the 
drive body 110, is introduced into the inside of the holding 
frame 113A through this entrance 113Ax, and arranged on the 
surfaces of the spiral strip materials 111A and 111B. At this 
time, the introduced dead-weight body is arranged between the 
guide edges 112Aa and 112Ba of the guide member 112 opposed 
to each other, and the position in the rotational direction 
of the dead-weight body is regulated by these guide edges 
112Aa and 112Ba. Thereafter, with the rotation of the drive 
body 110, the dead-weight body is gradually lifted upward. 
When the exit 113Ay appears shortly in the position where the 
dead- weight body is arranged, the dead-weight body is 
exhausted through this exit 113Ay to the exit guide 133. 
Actually, the plural dead-weight bodies supplied from the 
entrance guide 132 are sequentially lifted respectively by 
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the above procedure, and exhausted sequentially from the exit 
guide 133 . 

[0064] 

In the thus constructed embodiment, the dead-weight 
body is introduced from only the entrance 113Ax provided in 
the predetermined position of the drive body 110, and 
exhausted from only the exit 113Ay provided in another 
predetermined position of the drive body 110. A single 
entrance 113 Ax and a single exit 113Ay may be provided, or 
plural entrances 113Ax and plural exits 113Ay may be provided. 
In any case, since the dead-weight body is always introduced 
from the fixed position and exhausted from another fixed 
position, a moving range (moving distance) of the dead-weight 
body is always constant. 

[0065] 

Next, referring to Fig. 12, structure of the exit in the 
embodiment will be described in detail. Since the spiral 
strip materials 111A and 111B are basically arranged in a row 
with the guide member 112 there between, the surface of the 
spiral strip material 111A and the surface of the spiral strip 
material 111B are, in the same angular position, basically 
at the same level. However, in the exit 113Ay, an exhausting 
part lllAy of the spiral strip material 111A existing on the 
side where the exit 113Ay is provided is low at the level, 
and an exhausting part lllBy of the spiral strip material 111B 
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existing on the opposite side to the side where the exit 113Ay 
is provided is high at the level. Hereby, when the exit 113Ay 
reaches in the forward position of the dead-weight body 115 
of which the angular position is held by the guide member, 
the dead-weight body 115 moves from the exhausting part lllBy 
of the spiral strip material 111B to the exhausting part lllAy 
of the spiral strip material 111A, and can be naturally 
exhausted from the exit 113Ay onto the exit guide 133 
according to gravity. In such the construction, it is 
preferable that a different in height is gradually provided 
for the spiral strip materials 111A and 111B as their angular 
positions approach the exit 113Ay. Hereby, the dead-weight 
body 115, as the exit 113Ay approaches the dead-weight body 
115, moves gradually to the exit 113Ay side, and is 
immediately exhausted when the exit 113Ay appears. 
[0066] 

Fig. 13 shows another construction of the portion near 
the exit 113Ay. In this constructive example, in the position 
where the exit 113Ay is provided, inclined parts lllAy' and 
lllBy' which are inclined to the exit 113Ay side are formed 
at the spiral strip materials 111A and 111B. Further, an end 
of the inclined part lllAy' on the opposite side to the exit 
113Ay side is at the same level as an end of the inclined part 
lllBy' on the exit 113Ay side, or lower. By such the 
construction, the dead-weight body 115 can be guided to the 
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exit 113Ay by the inclined parts lllAy' and lllBy' . Therefore, 
the dead-weight body 115 can be exhausted smoothly and surely. 
In this case, it is preferable that the spiral strip materials 
111A and 111B are constructed so that the inclined angle 
becomes larger as their angular positions approach the exit 
113Ay. Hereby, the dead-weight body 115 can be exhausted from 
the exit 113 Ay more smoothly. 
[0067] 

Fig. 14 shows structure near the entrance 113Ax of the 
drive body 100. In the spiral strip materials 111A and 111B, 
regarding their angular positions of the entrance 113Ax, an 
introducing part lllAx existing on the entrance 113Ax side 
is formed higher than an introducing part lllBx on the 
opposite side. Hereby, the drive body 110 can be constructed 
so that: when the dead-weight body 115 introduced from the 
entrance guide 132 is arranged on the introducing part lllAx, 
lllBx, it is prevented that the dead-weight body 115 bounds 
out of the entrance 113Ax due to excessive force. In this 
case, it is preferable that the spiral strip materials 111A 
and 111B are constructed so that their difference in height 
is gradually reduced as their angular positions go away from 
the entrance 113Ax. Hereby, the dead-weight body 115 can be 
driven smoothly. Further, contrarily to the example in Fig. 
13, the introducing parts lllAx and lllBx may be downward 
inclined to the opposite side to the entrance 113Ax side. In 
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this case, it is desirable that an end of the introducing part 
lllAx on the opposite side to the entrance 113Ax side is at 
the same level as an end of the introducing part lllBx on the 
entrance 113Ax side, or higher. Hereby, the dead-weight body 
115 can be introduced more smoothly. 
[0068] 

[ Second embodiment ] 

Next, with reference to Figs. 35 to 39, a second 
embodiment will be described. Fig. 35 is a schematically 
front view showing a dead-weight lifting mechanism 100' in 
a second embodiment, in which a holding frame is omitted. Figs. 
3 6A and 3 6B are diagrams showing the plan shapes of a pair 
of plate-shaped materials which constitute a drive body of 
the dead-weight lifting mechanism 100' . Fig. 37 is a diagram 
showing a guide member and a support member of the dead-weight 
lifting mechanism 100' together with the drive surface shape 
in an overlapped state. Figs. 3 8A and 3 8B are diagrams showing 
holding frames of the dead-weight lifting mechanism 100' 
together with the outline of the plate-shaped material. Fig. 
39 is a longitudinal sectional view in the vicinity of a center 
portion of the dead-weight lifting mechanism 100'. 
[0069] 

The dead-weight lifting mechanism 100' in this 
embodiment, as shown in Fig. 35, comprises a base 101', a 
support frame 102A' , a support frame 102B having a support 
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extension part 102Bx' , a guide member 112' having guide parts 
112A' and 112B' , support members 114A' and 114B' , a hub 122' , 
and a drive source 120' . Since these parts are constructed 
similarly to those in the first embodiment, their description 
is omitted. 

[0070] 

In this embodiment, as a drive member constituting a 
drive body 110' , in place of the above spiral strip material, 
a plate-shaped material 111A' , 111B' is used, in which a plane 
view in an axial direction is spiral-shaped. Here, the 
plate-shaped material 111A' , 111B' is a member in which the 
width on a plane orthogonal to the axial direction of the drive 
body 110' is larger than the thickness in the axial direction. 
This plate-shaped material 111A' , 111B', as shown in Figs. 
3 6A and 3 6B, has a spiral plane shape. End edges of its plane 
shape become drive surfaces lllAx' , lllAy' , lllBx' , and 
lllBy' . In this embodiment, an example in which the end edge 
(outer end edge) lllAx' , lllBx' on a peripheral side of the. 
plate-shaped material is used as the drive surface will be 
described below. However, as the drive surface, the end edge 
(inner end edge) lllAy' , lllBy' on an inner circumferential 
side of the plate-shaped material may be used. 

[0071] 

In the embodiment, on both sides in an axial direction 
of the guide member 112', a pair of plate-shaped materials 
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111A' and 111B' are arranged. These plate-shaped materials 
111A' and 111B' are supported and fixed through a coupling 
pin 116' to the support members 114A' and 114B' . Further, 
holding frames 113A' and 113B' shown in Fig. 38 are arranged 
on both side in axial direction of the plate-shaped material 
111A' , 11 IB' and supported and fixed by the support members 
114A' and 114B' . The plate-shaped materials 111A' and 111B' , 
the holding frames 113A' and 113B', and the support members 
114A' and 114B' constitute the drive body 110' connected and 
fixed to the hub 122 ' , and rotate integrally by the drive 
source 120' . Here, a rotational axis of the drive body 110' 
is set horizontal . 
[0072] 

As shown in Fig. 39, a moved body 115' is supported so 
as to get over the drive surface lllAx' of the plate-shaped 
material 111A' and the drive surface lllBx' of the 
plate-shaped material 111B' , and moves in a radius direction 
of the drive body 110' in a state where the moved body 115' 
is guided by a guide edge of the guide member 112' . At this 
time, the holding frames 113A' and 113B' are constructed so 
as to hold the moved body 115 ' from the both sides in the axial 
direction. Actually, in case that the base 101' is arranged 
statically, since the moved body 115' is supported by a pair 
of the drive surfaces lllAx' and lllBx' , the moved body 115' 
does not come into contact with the holding frames 113A' and 
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113B' while moving in the radius direction of the drive body 
110' . However, when the moved body 115' is introduced into 
the drive body 110' or receives external vibration as 
described later, there is a case where the moved body 115' 
shakes. In this case, the holding frames 113A' and 113B' 
prevent the moved 115' body from going out of the drive 
surfaces . 

[0073] 

An outer end part lllBz' of the drive surface lllBx' of 
the plate-shaped material 111B' shown in Fig. 3 6A is arranged 
in the radius direction at outer side than an outer end part 
lllAz' of the drive surface lllAx' of the plate-shaped 
material 111A' shown in Fig. 36B. Therefore, when the outer 
end parts lllAz' and lllBz' of the drive surfaces come right 
over the hub 122' , a difference in height is produced between 
the outer end parts lllAz ' and lllBz ' . Further, in the holding 
frame 113A' shown in Fig. 38B, an entrance 113Ax' is provided 
at the inner circumferential part of the drive body 110' , and 
an exit 113Ay' is provided at the outer circumferential part 
of the drive body 110' . The exit 113Ay' of the holding frame 
113A' is formed so as to open spaces on the outer end parts 
lllAz' and lllBz' to the front in the axial direction. 
[0074] 

Hereby, when the moved body 115' is introduced into the 
drive body 110' from the entrance 113Ax' , the moved body 115' 
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is, while remaining arranged on the drive surface, gradually 
lifted in the vertical direction by the rotation of the drive 
body 110' . Shortly, when the moved body 115' is arranged on 
the drive surface of the outermost circumferential part, and 
the outer end parts lllAz' and lllBz' of the drive surfaces 
come right over the hub 122' , the moved body 115' is arranged 
on the outer end parts lllAz' and lllBz'. Then, the moved 
body 115' tumbles down forward in the axial direction due to 
the above difference in height, and is exhausted through the 
exit 113 Ay' . 

[0075] 

In the embodiment, the drive body 110' is provided with 
the plate-shaped material 111A' , 111B' which has the drive 
surface at its end edge and is spiral-shaped, viewed from a 
plane. Therefore, the spiral drive surface can be formed 
easily, freely, and with high accuracy. Namely, the plane 
shape of the plate-shaped material is simply formed so that 
its end edge is spiral-shaped. Hereby, the spiral 

plate-shaped material can be readily manufactured by various 
manufacturing methods such as press-blanking, etching, and 
injection-molding. Further, since the spiral shape of the 
drive surface is constituted by the end edge shape, the spiral 
shape can be freely designed by only setting the plane shape 
appropriately. Particularly, like the outer end parts lllAz ' 
and lllBz' of the plate-shaped material pair 111A' , 111B' , 
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the shape which is partially different from the shape of other 
portions can be readily formed. Further, since the end edge 
shape of the plate-shaped material can be formed with high 
accuracy by the above manufacturing method, the drive surface 
of high accuracy can be formed. Further, since the 
plate-shaped material is formed in the shape of the 
plane-viewed spiral so that its end edge becomes the drive 
surface, it is easy to make the thickness in the radius 
direction of the drive surface larger than the width in the 
axial direction thereof. Hereby, since rigidity against 
deformation of the drive surface can be increased, the drive 
surface can endure the even large drive load, and it is also 
possible to prevent the drive surface from deforming with the 
passage of time, so that durability of the drive surface can 
be improved . 

[0076] 

In the embodiment, since the plate-shaped material pair 
111A' , 111B' has the spiral plane shape, weight balance around 
the rotation axis of the drive body 110' is easy to be 
one-sided. In case that the weight balance around the 
rotation axis of the drive body 110' is one-sided, drive load 
on the drive source 12 0' becomes large. Further, in case that 
the drive torque is small, uneven rotation of the drive body 
110' is easy to be produced. Therefore, it is preferable that 
the weight balance around the rotation axis of the drive body 
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110' is uniformized. Fig. 40 shows the shape of a support 
member 114C provided with a weight compensation part 114Cx, 
which can be used in place of the support member in the first 
embodiment or the second embodiment in order to uniformize 
the weight balance around the rotation axis of the drive body 
110' . This support member 114C, similarly to that in the first 
embodiment or the second embodiment, has plural support arms 
extending radially from the hub, and is constructed so that 
the weight compensation part 114Cx couples the peripheral 
portion between a pair of support arms adjacent to each other, 
of the plural support arms. In the shown example, the weight 
compensation part 114C is formed in the shape of a circular 
arc with the rotation axis of the drive body 110' as a center. 
It is preferable in reduction of the one-sided weight balance 
that the weight compensation part 114C is arranged in an 
angular position distant from the outer end part of the member 
(strip material or plate-shaped material) constituting the 
spiral drive surface. Further, the weight compensation part 
114C may be provided not only to the support member, but also 
to the holding frame, the strip material or the plate-shaped 
material directly . 
[0077] 

[Clocking mechanism] 
[First embodiment] 

Next, with reference to attached drawings, structure of 
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the clocking mechanism 200 constituting a second motion 
converting mechanism and a time display part in this 
embodiment will be described in detail. Fig. 15 is a 
perspective view of a main portion of the clocking mechanism 
2 00 in the embodiment, Fig. 16 is a front view of the main 
portion in Fig. 15, Figs. 17R and 17L are respectively a right 
side view and a left side view of the main portion in Fig. 
15, and Fig. 18 is a plan view of the main portion in Fig. 
15 . 

[0078] 

In this clocking mechanism 2 00, a rotation wheel 210 
constituting the second motion converting mechanism is 
rotatably supported. This rotation wheel 210 is formed in 
the shape of a disk as a whole, and supported by support 
members 2 02A and 2 02B rotatably. Both the support members 2 02A 
and 2 02B are attached and fixed to a base 2 01. A rotation 
shaft of the rotation wheel 210 is set in a horizontal 
direction . 

[0079] 

In the rotation wheel 210, plural buckets 212 are 
attached to a pair of support plates 210A and 210B arranged 
on both sides in an axial direction of the rotation wheel 210, 
and these buckets 212 are arranged along the periphery of the 
rotation wheel 210. At the peripheral portions of the support 
plates 210A and 210B, fitting parts 211A and 211B are 
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respectively formed in equal division positions in a rotation 
direction (that is, periodically in the rotational direction) . 
Here, the fitting part 211A is arranged in front in the drawing, 
and the fitting part 211B is arranged in back in the drawing. 
The fitting part 211A has a first fitting part 21lAx arranged 
at the forefront, and a second fitting part 211Ay located at 
the immediate back of this first fitting part 211Ax adjacently. 
This second fitting part 21lAy is provided for a fixed portion 
between a plate-shaped part constituting the first fitting 
part 21lAx and the bucket 212 described later. The position 
in a diameter direction of the second fitting part 211Ay is 
set closer a little to a center of the rotation wheel 210 than 
the position in the diameter direction of the first fitting 
part 21lAx. Further, at the fitting part 211B, a back fitting 
part 211Bx is formed. This back fitting part 211Bx is provided 
in the nearly same position in the diameter direction as the 
first fitting part 211Ax. Further, the back fitting part 
21lBx faces, the rotational direction reverse to the 
direction which first fitting part 21lAx faces. The first 
fitting part 211Ax and the second fitting part 211Ay, and the 
back fitting part 211Bx have such structure that they can be 
fitted to each lever described later on the side reverse to 
each other. 

[0080] 

At the peripheral part of the rotation wheel 210, in 



52 



angular positions corresponding to the fitting parts 211A and 
211B, the buckets 212 (corresponding to the above reception 
parts) are respectively fixed. In the shown example, the 
bucket 212 is arranged between the fitting parts 211A and 211B 
This bucket 212 has an opening part 212a which opens 
continuously from the side reverse to the rotation direction 
to the peripheral side. Namely, the opening part 212a has 
the shape of a container constructed so that a portion which 
opens upward when the bucket 212 is arranged in a middle height 
position on the right side in the drawing of the rotation wheel 
210 (that is, a portion which opens in the direction of the 
reverse rotation) , and a portion which opens to the peripheral 
side (to the outside in the radius direction) of the rotation 
wheel 210 continue mutually. 
[0081] 

Around the rotation wheel 210, there are provided a 
first lever 213 constructed so that it can fits to the second 
fitting part 211Ay, a second lever 214 which can adopt a 
posture which can fit to the first fitting part 21lAx, and 
a third lever 216 coupled to the first lever 213 through a 
link 215. Here, to a leading end portion of the third lever 
216, a movable hook 217 which fits the second lever 214 and 
can lift a leading end part of the second lever 214 is 
rotatably attached. Further, a reverse-preventing lever 218 
constructed so that it can fit the back fitting part 21lBx 
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is also provided. 
[0082] 

All of the first lever 213, the second lever 214, the 
third lever 216, and the reverse-preventing lever 218 are 
supported rotatably by the predetermined support members 
around each fixed fulcrum. Further, the movable hook 217 is 
supported rotatably by a portion near the leading end of the 
third lever 216 . In each of these levers or the hook, by weight 
balance on the both sides of the fulcrum and a position of 
a stopper, a range of its operation and a basic posture can 
be appropriately set. Therefore, in each lever and the hook, 
according to necessity, a dead weight and a stopper are 
arranged in an appropriate position, whereby the operation 
described below is realized. Regarding each of these levers, 
in the following description, an end part working on the 
rotation wheel 210 rather than the fulcrum is referred to as 
a leading end part, and an end part located on the opposite 
side to this leading end part side with respect to the fulcrum 
is referred to as a base end part. 
[0083] 

The rotation wheel 210 is rotation-driven by supplying 
the dead-weight body 15 lifted by the dead-weight lifting 
mechanism 100 to the bucket 212. As schematically shown in 
Fig. 15, when the dead-weight 15 is introduced through the 
opening part 212a into the inside of the bucket 212 arranged 
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in the middle portion in the height direction of the rotation 
wheel 210, the weight balance is lost correspondingly to the 
weight of this dead-weight body 15, so that the rotation wheel 
210 rotates clockwise. Then, when the bucket 212 faces to 
the downside obliquely, the dead-weight body 15 is exhausted 
through the opening part 212a. By thus repeating the supply 
and the exhaust of the dead-weight body 15, rotation drive 
force can be applied repeatedly to the rotation wheel 210. 
[0084] 

Next, referring to Figs. 19 to 21 with Fig. 16, the 
operation of the clocking mechanism 200 will be described. 
The rotation wheel 210 is so constructed as to be supported 
rotatably in the clockwise direction and prevent its 
counterclockwise rotation by the reverse-preventing lever 
218. Accordingly, in the following description, rotation in 
a regular direction that is the clockwise direction in the 
shown example is taken as a forward direction, and rotation 
in a direction opposite to its direction is taken as a reverse 
rotation. Figs. 19 to 21 are front diagrams of the clocking 
mechanism 2 00, and each diagram shows a state where the 
clocking mechanism 200 changes with passage of time. 

[0085] 

Firstly, as shown in Fig. 16, in a state where the 
rotation wheel 210 stops, the rotation wheel 210 is located 
in a basic stop position. In this basic stop position, the 
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rotation wheel 210 is positioned by restoring force in the 
direction of the reverse rotation by the leading end portion 
of the first lever 213, and by regulating work for preventing 
the reverse rotation by the reverse-preventing lever 218. 
Namely, the first lever 213 comes into contact with the 
rotation wheel 210 (second fitting part 211Ay) in the 
direction of the reverse rotation (from the downside in the 
drawing) , and the reverse-preventing lever 218 comes into 
contact with the back fitting part 21lBx in the direction of 
the forward rotation (from the oblique downside in the 
drawing) , whereby the rotation wheel 210 is positioned in the 
rotational direction by the both levers 213 and 218. The 
restoring force by the first lever 213 is produced by the 
weight balance on the both sides of the fulcrum of the first 
lever or the weight balance including also reaction force by 
the third lever 216 through the link 215. In order to adjust 
this restoring force, a dead weight may be provided for the 
base end portion of the first lever 213. 
[0086] 

In the basic stop position, the second lever 214 is in 
a fitting posture in which it can fit the first fitting part 
21lAx. This fitting posture is a posture where the leading 
end portion of the second lever 214 is close to the periphery 
of the rotation wheel 210. More particularly, the fitting 
posture means that the leading end portion of the second lever 
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214 is arranged on a passing track of the first fitting part 
211Ax. When the second lever 214 is thus in the fitting 
posture, even if the rotation wheel 210 rotates in the forward 
direction, in case that the first fitting part 211Ax comes 
into contact with the leading end portion of the second lever 
214, the rotation wheel 210 cannot rotate in the forward 
direction more. 
[0087] 

Though the second lever 214 is in the fitting posture 
in the basic stop position, the first fitting part 211Ax does 
not come into contact with the leading end portion of the 
second lever 214 at the basic stop position. Actually, the 
rotation wheel 210 is in a rotatable state in the direction 
of the forward rotation at the predetermined angle from the 
basic stop position. Namely, the predetermined angle is a 
rotational angle of the rotation wheel 210 between the basic 
stop position and a position in which the first fitting part 
211Ax comes into contact with and fits the leading end portion 
of the second lever 214. 

[0088] 

Therefore, in the basic stop position shown in Fig. 16, 
the rotation wheel 210, by any rotation drive force, for 
example, by the rotation drive force due to the weight of the 
dead-weight introduced into the bucket 212, can be rotated 
in the direction of the forward rotation. When the rotation 
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wheel 210 thus rotates forwardly, as shown in Fig. 19, the 
leading end portion of the first lever 213 is pressed down 
by the rotation wheel 210 (second fitting part 211Ay) . Hereby, 
the third lever 216 turns through the cooperation link 215. 
Namely, the base end portion of the third lever 216 descends, 
and its leading end portion ascends to the contrary. At this 
time, since the leading end hook portion of the movable hook 
217 is fitting the leading end portion of the second lever 

214, the second lever 214 is lifted so as to separate from 
the rotation wheel 210 by the turn of the third lever 216. 
Hereby, the second lever 214 is put in a non-fitting posture. 
This non- fitting posture means a state in which the leading 
end portion of the second lever 214 is out of the passing track 
of the first fitting part 211Ax. Namely, this posture is a 
posture in which the second lever 214 cannot stop the rotation 
of the rotation wheel 210. 

[0089] 

Since the second lever 214 is thus set in the non-fitting 
posture, the first fitting part 21lAx passes the inside of 
the second lever 214, and the rotation wheel 210 keeps 
rotating in the direction of the forward rotation. When the 
rotation wheel 210 thus rotates more in the direction of the 
forward rotation, the first lever 213 is further pressed down, 
whereby the third lever 216 further turns through the link 

215. When the third lever 216 thus turns more, the movable 
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hook 217 also separates more from the rotation wheel 210. 
Shortly, the leading end portion of the second lever 214 comes 
off the movable hook 217, and the leading end portion of the 
second lever 214 drops toward the rotation wheel 210 as shown 
in Fig. 20 and restores the fitting posture. 
[0090] 

Further, before the second lever 214 restores the 
fitting posture from the non-fitting posture, one of the first 
fitting parts 211Ax, by the forward rotation of the rotation 
wheel 210, gets beyond the regulation position by the leading 
end portion of the second lever 214. After the first fitting 
part 211Ax has gotten beyond the regulation position, the 
second lever 214 restores the fitting posture as described 
above. Therefore, since the second lever 214 returns to the 
fitting posture after getting beyond one fitting part, the 
rotation of the rotation wheel 210 corresponding to one 
fitting part (corresponding to one tooth) is permitted. 

[0091] 

Next, when the rotation wheel 210 rotates more, since 
the first lever 213 gets beyond angular range at which the 
first lever 213 fits the rotation wheel 210 (the second 
fitting part 211Ay) , the first lever 213 comes off the 
rotation wheel 210, and thereafter, as shown in Fig. 21, 
starts restoring the original position (the position when the 
rotation wheel 210 is located in the basic stop position) . 
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In this process, the third lever 216 starts the restoring 
operation through the link 215, and the leading end portion 
of the third lever 216 starts moving toward the rotation wheel 
210. Midway of this, the movable hook 217 comes into contact 
with the leading end portion of the second lever 214 that is 
in the fitting posture. However, since the movable hook 217 
is coupled to the third lever 216 turnably, as shown in Fig. 
21, the movable hook 217 turns in accordance with the shape 
of the leading portion of the second lever 214 and does not 
give any influence to the fitting posture of the second lever 
214. 

[0092] 

In the above process, in a period after the first lever 
213 has come off the rotation wheel 210 and before the first 
lever 213 restores the original position, basically, the 
rotation wheel 210 does not fit the first lever 213 and the 
second lever 214, but keeps rotating in a state where the turn 
load by the first lever 213 does not exist. Therefore, in 
this period, as long as the rotation drive force given to the 
rotation wheel 210 does not decrease, it is thought that the 
rotation speed increases because rotation resistance lowers. 
Therefore, in this embodiment, at least in this period, in 
a state where the leading end portion of the 
reverse-preventing lever 218 is slightly brought into contact 
with the fitting part 211B from the upside, the 
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reverse-preventing lever 218 brakes the rotation wheel 210. 
The rotation load by the braking action of this 
reverse-preventing lever 218 is produced alternatingly with 
the rotation load by the first lever 213. Namely, at a point 
of time when the rotation load by the first lever 213 is lost, 
the rotation load by the reverse-preventing lever 218 is 
produced. Hereby, since the rotation wheel 210 rotates in 
a state where it always receives the predetermined rotation 
load, the rotation speed of the rotation wheel 210 can be 
stabilized. Here, it is desirable that the two rotation loads 
are nearly equal. However, even if both the rotation loads 
are different, they can contribute to stability of the 
rotation speed of the rotation wheel. Further, even if both 
the rotation loads are not given to the rotation wheel 210 
alternatingly, for example, even if a period in which both 
the rotation loads are given in an overlapping state exists, 
or even if a period in which neither of the rotation loads 
are given exists, the stabilization itself of the rotation 
speed of the rotation wheel 210 due to the rotation load by 
the reverse-preventing lever 218 can be obtained. 
[0093] 

Lastly, the first lever 213 restores the original 
position, and the movable hook 217 is also put in the state 
where it fits the leading end portion of the second lever 214 
and restores the original state shown in Fig. 16. In case 
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that the rotation drive force is being lost at this time, the 
rotation wheel 210, by the restoring force of the first lever 

213 and the fitting force of the reverse-preventing lever 218, 
is held in the basic stop position. 

[0094] 

In the embodiment, in the state where the second lever 

214 is in the non-fitting posture as shown in Fig. 19, when 
the rotation wheel 210 rotates at such the rotation speed that 
the escapement mechanism cannot follow the rotation of the 
rotation wheel 210, it is thought that two- teeth feeding of 
the rotation wheel 210 occurs. However, actually, midway of 
the forward operation of the first lever 213 by the drive of 
the rotation wheel 210, the second lever 214 restores the 
fitting posture as shown in Fig. 20. Therefore, however high 
the rotational speed of the rotation wheel 210 is, the 
two- teeth feeding of the rotation wheel 210 is obstructed by 
the second lever 214 which has restored the fitting posture. 
Namely, the higher the rotational speed of the rotation wheel 
210 is, the higher the operation speed of the first lever 213 
operating by the rotation wheel 210 becomes. Midway of the 
operation of the first fitting lever 213, the second lever 
214 restores the fitting posture, so that the two-teeth 
feeding does not occur in timing. On the contrary, in case 
that the second lever 214 is set so as to restores the fitting 
posture in completion of the forward operation of the first 
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lever 213 or during the restoring operation after that, 
possibility of occurrence of the two-teeth feeding depending 
on the rotation speed of the rotation wheel 210 is produced. 
[0095] 

To the clocking mechanism 200, as shown in Figs. 1 to 
3, a wheel train 220 for driving a hand connected to the 
rotation shaft of the rotation wheel 210is connected, and this 
wheel train 220 drives hands 231 and 2 32 arranged in front 
of a dial plate 230. 

[0096] 

The rotation wheel 210 is driven by the dead-weight body 
15 supplied from the dead-weight lifting mechanism 100. 
Namely, by the rotation of the drive body 110 of the 
dead-weight lifting mechanism 100, the dead-weight body 15 
is gradually lifted upward, shortly exhausted from the exit 
113Ay (the upper position) of the holding frame 113A, and 
supplied through the exit guide 133 to the bucket 211 that 
is in nearly horizontal posture. This bucket 212 is arranged 
in the nearly same height as the rotational shaft of the 
rotation wheel 210. When the dead-weight body 15 is supplied 
and housed into the bucket 212 through the opening part 212a, 
the weight balance of the rotation wheel is lost and the 
rotation wheel 210 starts rotating as described above. When 
the rotation wheel 210 turns by one tooth, the bucket 212 
inclines, whereby the dead-weight body 15 is exhausted 
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through the opening part 212a. The exhausted dead-weight body 
15 is returned through the entrance guide 132 to the entrance 
113Ax (lower position) of the dead-weight lifting mechanism 
100. 

[0097] 

Fig. 22 shows a diagram showing the shape of the bucket 
(reception part having the shape of a container) of the 
rotation wheel 210, supply of the dead-weight body to the 
bucket, and exhaust of the dead-weight body from the bucket. 
Here, Fig. 22a is a perspective view showing a bucket 2 similar 
to that attached to a wheel of the conventional Water-powered 
Armillary and Celestial Tower, and Figs. 22b to Fig. 22d are 
perspective views showing buckets improved in the embodiment. 
Further, Figs. 22A to 22C are explanatory views showing the 
supply and exhaust of the dead-weight body when the buckets 
in Figs. 22b to 22d are used. 

[0098] 

As shown in Fig. 22A, the dead-weight body 15, after 
being exhausted from the dead-weight lifting means 100, is 
supplied through the exit guide 133 to the bucket 212, whereby 
the rotation wheel 210 rotates by the weight of the 
dead-weight body 15. Then, when the rotation wheel 210 
rotates by an angle 9, the dead-weight body 15 is exhausted 
from the bucket 212, and returned through the entrance guide 
132 to the dead-weight lifting means 100. Here, in case that 
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the clocking mechanism is constructed so that the rotation 
wheel 210 rotates by one tooth by the supply of one dead-weight 
body 15 to the bucket 212, the angle 0 must be set to an angle 
nearly equal to one period of the intermittent operation of 
the rotation wheel 210. Further, in order to heighten the 
drive force for the rotation wheel 210 which is produced by 
the weight of the dead-weight body 15, an angle range of the 
bucket rotating in a state where the dead-weight body 15 is 
housed must be set so as to include an angle position which 
is in height almost equal to an axis of the rotation wheel 
210. 

[0099] 

At this time, as shown in Fig. 22a, in a box-shaped 
bucket 2 in which only an upper opening part is provided, an 
introducing angle at which the dead-weight body can be 
introduced to the bucket 2 and the angular position of the 
bucket 2 into which the dead-weight body can be introduced 
are limited, and the dead-weight body cannot be exhausted 
naturally before the bucket 2 is in a greatly inclined posture. 
Therefore, the angle range of the rotation wheel 210 from the 
supply to the exhaust of the dead-weight body comes greatly 
off the angle position which is in height almost equal to the 
axis of the rotation wheel 210. Therefore, the drive 
efficiency lowers, loss of potential energy of the 
dead-weight body becomes large due to a fall of the 
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dead-weight body in the introducing time because the 
dead-weight lifting means requires introducing the 
dead-weight body into the bucket 2 at a sharp angle, or the 
angle range 6 of the rotation wheel 210 from the supply to 
the exhaust of the dead-weight body becomes large thereby to 
make increase of the number of teeth of the rotation wheel 
210 impossible. 
[0100] 

Here, in order to make the angle range 9 small, it is 
necessary to construct each bucket 2 turnably for the rotation 
wheel like the bucket in the Water-powered Armillary and 
Celestial Tower. However, such the construction complicates 
the structure of the rotation wheel, and, complicates also 
the escapement mechanism like the Water-powered Armillary and 
Celestial Tower, when occasion demands. Further, since the 
bucket 2 has an outer wall on the peripheral side of the 
rotation wheel 210, this outer wall forms difference in level, 
which obstructs smooth taking in-out of the dead-weight body 
for the bucket 2 . 

[0101] 

Further, as a method of making the angle range G small 
in a state where the bucket 2 is fixed, it is thought the side 
wall of the bucket 2 is made low. However, in case that the 
side wall of the bucket 2 is made low, in angle positions other 
than the regular angle position, or in portions other than 
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the side wall on the peripheral side (for example, side wall 
on the inner circumferential side) , dangerous possibility 
that the dead-weight body falls down from the bucket 2 becomes 
high. In case of trying to reduce this dangerous possibility, 
the dead-weight body must be introduced into the bucket 2 
slowly and gently. In result, a limit is produced in the 
introducing structure of the dead-weight body. Further, 
since a large-sized dead-weight body cannot be used in order 
to prevent the fall of the dead-weight body from the bucket 
2, there is also a drawback that the sufficient drive force 
for the rotation wheel cannot be obtained. 
[0102] 

On the other hand, the bucket in the embodiment is 
provided with an opening part 212a which continues from the 
side reverse to the rotational direction of the rotation wheel 
210 (the upside in Fig. 22) to the peripheral side. For 
example, in a bucket 212 shown in Fig. 22b, the opening 212a 
has the shape in which the peripheral side is completely 
opened (shape in which an outer wall on the peripheral side 
of the bucket is completely removed) by the opening part 212a. 
More particularly, the bucket 212 is cubic-shaped as a whole, 
and includes a bottom wall (bottom part) 212b, an inner wall 
(back part) 212c, and a side wall (side part) 212d, though 
the outer wall is not formed. Accordingly, as shown in Fig. 
22A, taking in-out of the dead-weight body 15 can be smoothly 
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performed, and the angle range 0 of the rotation wheel 210 
in the state where the dead-weight body 15 is housed in the 
bucket 212 includes the angle position which is in height 
equal to the axis of the rotation wheel 210. Therefore, the 
weight of the dead-weight body 15 can be efficiently utilized, 
and the high drive force can be obtained. Further, since the 
angle range 0 of the rotation wheel 210 from the supply to 
the exhaust of the dead-weight body 15 can be set small, the 
number of teeth of the rotation wheel 210 can be set many 
without hindrance . 
[0103] 

Further, in a bucket 212' shown in Fig. 22c, on the 
peripheral side of a bottom surface constituted by a bottom 
wall 212b' , an inclined surface 212g which inclines upward 
toward the peripheral side of the opening part 212a' is 
provided. An inner wall 212c and a side wall 212d are the same 
as those of the bucket 212. In this bucket 212', since the 
inclined surface 212g is formed at the bottom surface portion 
on the peripheral side, as shown in Fig. 22B, the introduction 
and the exhaust of the dead-weight body 15 can be performed 
more smoothly. Further, by existence of this inclined surface 
212g, it is possible to prevent the dead-weight body 15 which 
has been once introduced into the bucket 212 from jumping out 
to the peripheral side before a regular exhausting point of 
time by reaction due to the impact on the inner wall 212c. 
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Further, by existence of the inclined surface 212g, the 
dead-weight body can be exhausted slowly. 
[0104] 

The inclined angle of the inclined surface 212g to the 
inner bottom surface of the bottom wall 212b' has a great 
influence on the angle range 0. Therefore, by changing the 
inclined angle of the inclined surface 212g, the angle range 
8 can be regulated. For example, in case that other conditions 
(for example, an attachment angle of the bucket to the 
rotation wheel, an introducing angle position of the bucket, 
size of the bucket, and size of the dead-weight body) are the 
same, the bucket 212' becomes larger than the bucket 212 by 
the above inclined angle part. 

[0105] 

A bucket 212" shown in Fig. 22d is basically formed in 
the shape of a container having an opening part 212a" 
similarly to the bucket 212. However, the bucket 212" is 
different from the bucket 212 in that a projection part 212p 
protruding from a bottom wall 212b upward is provided for an 
opening edge (that is, a peripheral edge of a bottom surface) 
on the peripheral side of the opening part 212a" . By existence 
of this projection part 212p, as shown in Fig. 22C, it is 
possible to prevent the dead-weight body 15 which has been 
once introduced into the bucket 212" from jumping out to the 
peripheral side before a regular exhausting point of time by 
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reaction due to the impact on the inner wall 212c. Further, 
by existence of the projection part 212g, the dead-weight body 
can be exhausted slowly. 
[0106] 

The height of the projection part 212p or ratio of the 
height of the projection part 212p to the height of the side 
wall has a great influence on the angle range 0. Therefore, 
by changing the height of the pro j ection part 212p or the above 
ratio, the angle range 9 can be regulated. For example, by 
the height of the projection part 212p, and a size relation 
in distance between the bottom wall 212b and the central 
position of the dead-weight body, the angle range 0 is 
determined. 

[0107] 

Further, both the inclined surface 212g shown in Fig. 
22c and the projection part 212p shown in Fig. 22d may be 
provided. Namely, an inclined surface is formed on the 
peripheral side of the inner bottom surface of the bucket, 
and further, a projection part protruding upward from an outer 
edge of this inclined surface is formed. Hereby, without 
obstructing taking in-out of the dead-weight body, the 
dead-weight body can be exhausted in a slow and stable mode. 

[0108] 

In the above embodiment, as the spiral drive body 110 
of the dead-weight lifting mechanism 100 rotates, the 
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dead-weight body 15 gradually rises upward, on the inside of 
the guide plate 112, from the upper position, is supplied 
through the exit guide 133 to the bucket 212 provided at the 
periphery of the rotation wheel 210 of the clocking mechanism 
200, and returns again, as the rotation wheel 210 rotates, 
from the bucket 212 through the entrance guide 132 to the drive 
body 110 in the lower position. The dead-weight body 15 
circulates in this passage. The rotation wheel 210, every 
time the dead-weight body 15 is supplied, is fed one tooth 
by one tooth, and performs clocking. Therefore, the clock 
1000 has not only the clock function but also high 
appreciation as a moving mechanism clock, so that the clock 
1000 can sufficiently represent the charm of a mechanical 
operation . 

[0109] 

[ Second embodiment ] 

Next, referring to Fig. 23 to Fig. 26, the construction 
of a clocking mechanism in another embodiment according to 
the invention will be described. This embodiment is different 
from the before-described embodiment in a bucket (reception 
part) provided for a rotation wheel 210 and only a part of 
fitting parts. Only the different points will be described 
below, and description of other construction is omitted. 
[0110] 

Fig. 23 is a schematically perspective view showing the 
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structure of a rotation wheel 310 in this embodiment. In this 
rotation wheel 310, similarly to in the rotation wheel 210, 
to supporting plates 310A and 310B arranged on both sides in 
an axial direction, plural buckets (reception parts) 312 
arranged along the periphery of the rotation wheel 310 are 
fixed. More particularly, on left and right side portions 
of the bucket 312, attachment parts 312y and 312z are provided. 
These attachment parts 312y and 312z are fixed respectively 
to an attached part (hole in the shown example) 311a provided 
for the support plate 310A, and an attached part (hole in the 
shown example) 311b provided for the support plate 310B fixed 
in a fitting state. At the peripheral part of the support 
plate 310A, a first fitting part 311Ax similar to the 
aforementioned is formed. At the peripheral part of the 
support plate 310B, a back fitting part 311Bx similar to the 
aforementioned is formed. 
[0111] 

Fig. 24 is a schematically perspective view of the 
bucket 312. This bucket 312 has a container-shaped part and 
attachment pieces provided on right and left sides of this 
container-shaped part. The container- shaped part is formed 
almost in the shape of a rectangular parallelepiped as a whole, 
has a bottom part 312b, a back part 312c, left and right side 
parts 312d, and an upper surface part and a front surface part 
which are continuously opened and form an opening part 312a. 
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This bucket 312, in a state where its front side faces to the 
peripheral side of the rotation wheel 310, is fixed. Of an 
inner bottom surface of the bottom part 312b, a part on its 
front side is an inclined surface similar to that in the 
aforementioned embodiment. Further, at an outer edge on the 
front side of the bottom part 312b, a projection part similar 
to that in the aforementioned embodiment may be provided. 
[0112] 

Outside the side parts 312d, attachment pieces 312e and 
312f are provided. A portion on the front side of the 
attachment piece 312e becomes a second fitting part 312X 
constituting a part of the fitting parts in the aforementioned 
embodiment. Further, at a side edge of the attachment piece 
312e, the attachment part 312y fixed to the attached part 311a 
of the support plate 310A is provided. On the other, at a 
side edge of the attachment piece 312f , the attachment parts 
312z , 312z fixed to the attached part 311b of the support plate 
310 

B are provided. 
[0113] 

The bucket 312 is constituted as an integral molding 
product using an integral plate-shaped material. Namely, the 
bucket 312 is a member molded integrally by various molding 
methods, for example, plastic working such as pressing or 
forging, casing mold working such as cast or injection mold, 
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and cut working. More particularly, the bucket 312 in the 
embodiment is formed by bending a plate- shaped material such 
as an integral metal plate. 
[0114] 

Fig. 2 5 shows an exploded shape of the bucket 312 in the 
embodiment. An integral plate-shaped material 312p shown in 
Fig. 25 can be very easily formed by press-blanking. In this 
plate-shaped material 312p, a bottom part 312b and a back part 
312c are provided continuously, the back surface part 312c 
and left-right side parts 312d, 312d are provided 
continuously, and a bottom part 312b and left-right 
attachment pieces 312e, 312 f are respectively provided 
continuously. Regarding this plate-shaped material 312p, by 
bending the back part 312c at nearly right angles to the bottom 
part 312b, and bending the left-right side parts 312d, 312d 
respectively at nearly right angles to the back part 312c, 
the shape of a container having an opening part 312a is formed. 
Here, a part constituting an inclined surface to be provided 
on the front side of the bottom part 312b is formed by bending 
slightly the bottom part 312b, and its part is arranged 
between the left-right side parts 312d, 312d. 

[0115] 

In the bucket 312 in this embodiment, the 
container-shaped part and the attachment pieces 312e, 312f 
are integrally constituted. Hereby, since the number of parts 
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of the rotation wheel 310 can be reduced, assembly working 
can be facilitated and a manufacturing cost can be reduced. 
Further, by integrally providing the second fitting part 312x 
for the bucket 312, a positional relation or an angular 
relation between the container-shaped part of the bucket 312 
and the fitting part working on the escapement mechanism is 
determined uniquely. Therefore, without performing any 
positioning work for the both parts, the operation of the 
rotation wheel 310 can be surely performed. 
[0116] 

[Rotational operation of rotation wheel] 
Next , in order to definite working effects in the 
embodiments, a rotation wheel provided with a bucket having 
the different constitution from the constitution of the 
buckets in the embodiments will be described. In the 
embodiments, the rotation wheel is intermittently actuated 
by fitting of the escapement mechanism. However, when the 
dead-weight body is always arranged in one or plural buckets 
of the rotation wheel, the rotation wheel is always in a state 
receiving the drive torque. Accordingly, the escapement 
mechanism must brake the rotation wheel, so that drive 
efficiency lowers. Therefore, in each of the embodiments, 
the weight of the dead-weight body is intermittently applied 
on the rotation wheel. Namely, the rotation wheel is 
constructed so as to repeat the following cycle: after the 
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dead-weight has been put into the bucket of the rotation wheel 
and the bucket has been arranged throughout the predetermined 
angle range, the dead-weight body falls out of the bucket and 
ceases to exist in the rotation wheel- In this case, it is 
sufficient that there is a period for which the dead-weight 
body is not arranged into the bucket of the rotation wheel, 
and the number of the dead-weight bodies arranged 
simultaneously in the rotation wheel may be one, or two and 
more. Hereby, in timing when the rotation wheel stops by the 
escapement mechanism, the weight of the dead-weight body is 
not applied onto the rotation wheel. Therefore, since brake 
force applied onto the rotation wheel every cycle of the 
intermittent rotation can be reduced, the drive efficiency 
can be heightened. 
[0117] 

Under the above construction, assuming that the buckets 
are arranged at regular angle intervals, in case that the 
number of the buckets in the rotation wheel is too small, the 
angle range in which the dead-weight body is being arranged 
in the bucket becomes large. Therefore, variation of the 
drive torque in the large angle range 9 become large, and the 
weight of the dead-weight body cannot be efficiently 
converted into the drive torque for the rotation wheel. 
Therefore, it is preferable that the number n of the buckets 
is four and more (namely, an arrangement angle interval of 
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the bucket is 360° /4 = 90° or less) , and it is more desirable 
that the number of the buckets is six and more (namely, the 
arrangement angle interval of the bucket is 360° /6 = 60° or 
less) . In this case, in one period of the intermittent 
operation, the angle range in which the dead-weight body is 
being arranged in the bucket must be the same as the 
arrangement angle interval of the bucket or smaller. However, 
usually, the angle range becomes smaller than the arrangement 
angle interval. An angle obtained by subtracting the angle 
range in which the dead-weight body is being arranged from 
the arrangement angle interval of the bucket becomes a racing 
angle, that is, an angle at which the rotation wheel rotates 
in a state where the drive torque is not being added to the 
drive wheel (by inertial) . 
[0118] 

Fig. 33 shows schematically the structure of a rotation 
wheel provided with a bucket (reception part) 3 having the 
constitution similar to the constitution of the recess part 
provided at the periphery of the rotation wheel of the moving 
mechanism clock which is exhibited at the Geneva Clock and 
Watch Museum. In this case, since the bucket 3 has the shape 
of a container which opens to the outside in the radius 
direction of the rotation wheel, an angle position in which 
the dead-weight body 15 is easy to be put into the bucket is, 
for example, an angle position when the bucket is located at 
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the uppermost portion. However, since the rotation wheel is 
constructed so as to generate the drive torque by left and 
right unbalance of the rotational center due to the weight 
of the dead-weight body 15, actually, the drive torque is 
little produced when the bucket 3 is located in the vicinity 
of the uppermost portion. Further, in this bucket 3, whether 
the dead-weight body 15 is exhausted from the bucket 3 or not 
when the rotation wheel rotates by an angle (|) from the above 
angle position is determined by a positional relation between 
an intersecting point of a perpendicular line passing a 
centroidal position of the dead-weight body 15 with the outer 
surface position of the dead-weight body 15, and an 
intersecting point of the side wall edge of the bucket 3 with 
the outer surface of the dead-weight body 15. Namely, by a 
size relation between a height K of the side wall of the shown 
bucket 3 which is measured on the basis of the bottom surface 
of the bucket 3, and a height L of the intersecting point of 
the outer surface position of the dead-weight body 15 with 
the perpendicular line passing the centroidal position of the 
dead-weight body 15 at the exhaust position of the dead-weight 
body 15 from the bucket 3 is determined. 
[0119] 

Therefore, in this bucket 3, as its side wall is made 
higher, the angle <j) at which the dead-weight body 15 is 
exhausted approaches 9 0 degrees gradually. Therefore, in 
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order to increase the drive torque for the rotation wheel 
which is generated by the weight of the dead-weight body 15, 
the height K of the side wall must be increased. However, 
since the height cannot be set so that the angle <|> exceeds 
90 degrees, it is difficult to heighten the drive efficiency. 
[0120] 

On the other hand, since a bucket 4 shown in Fig. 3 4 has 
the shape of a container which opens to the side reverse to 
the rotational direction of the rotation wheel, the bucket 
4 can keep holding the dead- weight body 15 in a range where 
the above angle 0 is about 90 degrees. Therefore, the drive 
torque produced by the weight of the dead-weight body 15 can 
be made large, and the drive efficiency can be increased. 
However, in this bucket 4, in case that the side wall is made 
low, possibility that the dead-weight body 15 falls out of 
the bucket 4 in supply of the dead-weight body 15 to the 
rotation wheel increases. On the contrary, in case that the 
side wall is made high, a position in which the dead-weight 
body 15 is exhausted is distant from the angle <|> = 90° , and 
becomes close to an angle (|) of 180°, so that the drive 
efficiency lowers. Therefore, in order to solve such the 
problem, like the above bucket in the embodiment, the shape 
of a container which opens continuously from the side reverse 
to the rotational direction of the rotation wheel to the 
peripheral side should be adopted. Hereby, both stable 
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holding of the dead-weight body 15 and improvement of the 
drive efficiency can be achieved. 
[0121] 

[Drive source] 

Next, structure of the drive source 12 0 in the 
embodiment will be described. The drive source 12 0 
constitutes the above clock drive part, and is composed of 
the clock drive mechanism as described above. This clock 
drive mechanism functions as a drive part for various clocks 
such as a mechanical clock, a quartz clock using a crystal 
resonator, and a radio clock having a function of receiving 
time information with a radio wave and correcting time display, 
and is generally called a movement. A time display part 
including a dial plate and hands and an outer case are combined 
with this movement to construct the usual clock. 
[0122] 

As shown in Fig. 26, the drive source 12 0 has a clock 
circuit 120A and a rotation output mechanism 120B. The clock 
circuit 120A includes an oscillation circuit 121 including 
a crystal resonator, and a frequency demultiplying circuit 
122 which f requency-demultiplies a basic signal outputted 
from this oscillation circuit 121. The frequency 

demultiplying circuit 122 outputs the predetermined clock 
signal from the basic signal. Further, the rotation output 
mechanism 120B includes an electromotor 123 composed of a 
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stepping motor which operates upon reception of the clock 
signal, and a rotation transmission part 124 composed of a 
wheel train which transmits rotation output of this 
electromotor 12 3 and changes the rotation output to the 
predetermined rotational speed. This rotation transmission 
part 124 outputs rotational motion of high accuracy which 
adjusts to time information. By driving the hand Q shown by 
dotted lines in the drawing with the rotational motion 
outputted from the rotation transmission part 124, the usual 
clock is constructed. 
[0123] 

Fig. 27 is a diagram showing the rotation output 
mechanism 120B of the drive source 120 more particularly. The 
electromotor 123 operating on the basis of the clock signal 
outputted from the clock circuit 120A comprises a stator 123s, 
a coil 123c coiled around this stator 123s, and a rotor 123r 
composed of a permanent magnet which is arranged opposed to 
the stator 123c and supported rotatably. The clock signal 
is supplied to the coil 123c, and the rotor 123r, by a 
variation magnetic field generated through the stator 123s 
by the supplied clock signal, rotates at a period synchronized 
with a period of the clock signal. The rotational motion of 
the rotor 123r is transmitted from a wheel 124a integrated 
with the rotor 123r sequentially to wheels 124b, 124c, 124d, 
and 124e. The rotation of the wheel 124c is output by a center 
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output shaft 124f , and the rotation of the wheel 124e is output 
by a cylindrical member 124g. Further, the rotation of the 
wheel 124e is transmitted through a wheel 124h to an hour wheel 
124i and output. Here, usually, to the center output shaft 
124f, the second hand is connected and fixed; to the 
cylindrical member 124g, the minute hand is connected and 
fixed; and to the hour wheel 124i, the hour hand is connected 
and fixed. 

[0124] 

In the embodiment, the hand is not connected to the 
rotation output mechanism 12 OB, and takes out the rotational 
motion from at least any one of the output parts of the center 
output shaft 124f , the cylindrical member 124g, and the hour 
wheel 124i. However, as described above, in the usual 
movement, since the center output shaft 124f has rotation 
speed of the second hand, the cylindrical member 124g has 
rotation speed of the minute hand, and the hour wheel 124i 
has rotation speed of the hour hand, these rotation speeds 
are not always preferable as drive rotation output of the 
moving mechanism clock. Further, generally, the movement of 
the clock is small in allowable levels of drive torque and 
load torque. Therefore, it is necessary to secure such drive 
torque that the motion converting mechanism (the above 
dead-weight lifting mechanism and rotation wheel) of the 
moving mechanism clock can be driven accurately. In this case, 



82 



without changing the drive torque and rotation speed of the 
drive source 12 0, the drive torque can be increased by using 
a speed reducer, though the rotation speed lowers. On the 
other hand, when the rotation speed is increased, the drive 
torque lowers . 
[0125] 

In the embodiment, in order to adjust the drive rotation 
speed and secure the drive torque, a part of the clock circuit 
120 of the drive source 120 is modified to be used. Fig. 28 
is a block schematic diagram showing the inner constitution 
of the frequency demultiplying circuit 122 in the usual clock 
circuit schematically. As shown in Fig. 28, in the frequency 
demultiplying circuit 122, plural frequency demultipliers 
122a are connected in series, a reference signal outputted 
from the oscillation circuit part 121, of which frequency is, 
for example, 32.765kHz is divided, and lastly a clock signal 
of, for example, 1Hz is taken out in an output signal line 
122b. In the embodiment, a part of the above frequency 
demultipliers 122 is modified, whereby an output signal line 
122b' or 122" is taken out from a frequency demultiplier 122a 
different from the frequency demultiplier 122a which takes 
out the output signal line 122b. Hereby, by this output signal, 
for example, by the signal of the frequency 128Hz or 64Hz, 
the electromotor 123 is driven. By thus changing the 
frequency of the clock signal for driving the electromotor 
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123, the output rotation speed of the rotation output 
mechanism can be increased without lowering the drive torque 
greatly. 

[0126] 

[Whole construction] 

Lastly, the whole construction of the clock 1000 in the 
embodiment will be described. The clock 1000 in the 
embodiment, as shown in Fig. 30, comprises a drive source 12 0 
or 120' as a drive mechanism part, a dead-weight lifting 
mechanism 100 or 100' as a first motion converting mechanism, 
a rotation wheel 210 or 310 as a second motion converting 
mechanism, and a time display part 2 50. Here, the above 
dead-weight lifting means includes the dead-weight lifting 
mechanism 100, 100' , and the drive source 120, 120' . The above 
clocking mechanism 200 includes the rotation wheel 210, 310, 
and the time display part 250. 

[0127] 

The drive source 12 0 , 12 0' is composed of the clock drive 
mechanism as described above, and outputs exactly rotational 
motion. Here, this rotational motion may be continuous 
rotation or intermittent rotation. Further, the rotation 
motion may be what can be directly taken out from the output 
part of the usual clock drive mechanism (for example, 
rotational motion corresponding to an hour hand of the clock, 
a second hand thereof, or a minute hand thereof) or what can 
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be directly taken out from motion parts (a wheel in a wheel 
train and the like) other than the output part of the clock 
drive mechanism. 
[0128] 

The first motion converting mechanism (dead-weight 
lifting mechanism) converts the predetermined rotational 
motion outputted from the drive source (clock drive 
mechanism) into a motion mode other than the rotational motion. 
Here, motion mode other than the rotational motion means 
motion other than the motion rotating around the 
predetermined axis, for example, translation or 
reciprocation. In case of this embodiment, by the rotation 
of the drive body, the dead-weight body performs translation, 
and more particularly rising motion. Further, in case of the 
embodiment, as shown in the drawing, between the drive source 
120, 120' and the first motion converting mechanism 100 , 100', 
a motion transmission mechanism 15 0 composed of an 
appropriate deceleration wheel train or an appropriate 
acceleration wheel train may be provided. Further, the drive 
source 120, 120' and the first motion converting mechanism 
100, 100' may be directly connected as shown in Fig. 31. 

[0129] 

Next, the second motion converting mechanism (rotation 
wheel) converts the motion mode of the first motion converting 
mechanism into rotational motion again. At this time, the 
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rotational motion converted by the second motion converting 
mechanism may be the predetermined rotational motion which 
the drive source (clock drive mechanism) outputs. However, 
it is preferable that the converted rotational motion is 
usually rotational motion other than the predetermined 
rotational motion. In case of the embodiment, since the 
rotation wheel rotates intermittently by the weight of the 
supplied dead-weight body, the converted rotational motion 
is the intermittently rotational motion. 
[0130] 

The time display part 250 , on the basis of the rotational 
motion outputted by the second motion converting mechanism 
(rotation wheel), operates. In case of the shown example, 
the hands (hour hand, second hand and the like) 251, 2 52 turns 
thereby to display time. This time display part 250, in case 
that the rotational motion outputted by the second motion 
converting mechanism 210, 310 is not suitable to display time 
as it is, includes the appropriate rotation converting 
mechanism or the rotational transmission mechanism 253 like 
the shown example, and performs the time display according 
to outputs of these mechanisms 253. 
[0131] 

In the embodiment, in the first motion converting 
mechanism and the second motion converting mechanism, an 
operation in a mode different from that in the usual clock 
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(namely, an operation which is not necessary for the usual 
clock) is produced. Therefore, the construction in the 
embodiment is suitable for a moving mechanism clock. Further, 
since the clock drive mechanism is used as the drive source 
120, 120' , accuracy of time displayed in the time display part 
can be secured. Further, by using the general -purpose clock 
drive mechanism, a manufacturing cost can be reduced. 
[0132] 

In this case, it is preferable that the drive source 120, 
120' , viewed from the front side of the time display part 2 50, 
is arranged behind at least any of the first motion converting 
mechanism 100, 100', the second motion converting mechanism 
210, 310, and the time display part 250. Hereby, since it 
becomes difficult to confirm the existence of the drive source 
120, 120' visually, in case that this clock is constructed 
as the moving mechanism clock, the clock can improve 
appreciation more. In this case, it is preferable that the 
whole of the drive source 12 0, 12 0' is completely arranged 
behind a motion converting part 500 comprising the first 
motion converting mechanism 100, 100' and the second motion 
converting mechanism 210, 310. Namely, even if a person on 
the front side opposite to the time display part 250 is in 
a location sufficiently distant from the time display part 
250, in case the whole of the drive source 120, 120' is 
completely arranged behind the motion converting part 500, 
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better appreciation can be obtained. As clocks in such the 
mode, there are clocks 1000' and 1000" having motion 
converting parts 500' and 500", as shown in Figs. 31 and 32. 
In Figs. 31 and 32, parts constructed similarly to those in 
Fig. 3 0 are denoted by the same reference numerals. 
[0133] 

The clock of the invention is not limited to only the 
above shown example, and various changes can be added without 
departing from the spirit of the invention. For example, 
thought the dead-weight body 15 is the spherical body, it may 
be a columnar body or a cylindrical body as long as the rolling 
direction of the dead-weight body can be controlled in the 
supplying time and the exhausting time of the dead-weight body 
for the dead-weight lifting mechanism 100 and the clocking 
mechanism 200. Further, as long as the dead-weight body is 
slid to be moved, the dead-weight body may have arbitrary 
shape other than the above shapes . 

[0134] 

Further, in the dead-weight lifting mechanism, the set 
direction of the axis of the spiral drive surface is not 
limited to the horizontal direction, but may be an inclined 
direction. In this case, the dead-weight body can be lifted 
in the inclined direction. 

[0135] 

Further, in the clocking mechanism, the rotation wheel 
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having the rotation shaft basically set in the horizontal 
direction is provided with each lever which operates by the 
gravity working. However, the clocking mechanism is not 
limited to such the mode, but it may be provided with a 
rotation wheel having a rotational shaft set in the different 
direction from the horizontal direction. Further, each lever 
may operate by stress other than the gravity, for example, 
by elastic force of an elastic member such as a spring. 
Further, the first fitting part 211Ax, the second fitting part 
211Ay and the back fitting part 211Bs are provided for the 
rotation wheel , and the first lever 213, the second lever 214, 
and the reverse-preventing lever 218 fit respectively to 
these different fitting parts. However, as each of these 
fitting parts, a common part can be used appropriately. 
Alternatively, the different lever may fit the different 
portion of the same fitting part. In any case, as long as 
each lever fits the appropriate fitting part of the rotation 
wheel 110 such that it can separate from the fitting part in 
the rotational direction, any fitting structure may be 
adopted . 

[ Industrial Applicability] 
[0136] 

The present invention has distinguished advantages that 
very novel appreciation can be obtained particularly in a 
moving mechanism clock, a design clock or various clocks 
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constructed as a part of an ornament or an art object, and 
reduction of a manufacturing cost and exactness of the time 
display can be realized. 
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